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ACUTE RADIATION INJURIES IN MAN 


LOUIS H. HEMPELMANN, M.D., Rochester, New York 


VEN before atomic energy assumed its 
present important role in our lives, the 
surgeon was interested in the effects 
of radiation on tissue. Thus, he was 

concerned indirectly with the treatment of 
cancer by radiation, either as a supplement to 
or an alternative to surgery. He was also called 
upon occasionally to remove and repair post- 
irradiation ulcers and carcinomas of the skin 
in patients treated years before with x-rays or 
radium. Furthermore, he was subject to radia- 
tion hazards himself while setting fractures 
under the fluoroscope. Today, with the ever 
increasing use of radiation in industry and the 
threat of atomic warfare, the concern of the 
surgeon with radiation injuries is more acute 
than ever before; for it is the practicing physi- 
cian—the surgeon and the internist, as well as 
the general practitioner—who may be called 
upon to treat this type of injury. Therefore, 
all physicians should understand something 
of the nature, the diagnosis, and treatment of 
this disease. 

This paper will attempt to present a rational 
basis for the understanding of acute radiation 
injuries in humans and to show the present 


From the University of Rochester School of Medicine and 
Dentistry. } 

The case histories used as examples of radiation injuries have 
been taken from the files of the Los Alamos Scientific Laboratory 
and the Los Alamos Hospital. Case 1 was reported in the Journal 
of the American Medical Association (20) and the other cases have 
been described in a semi-classified Los Alamos document 
(LAto95, 1096, and 1097) (14). The latter report will soon be 
published in full. Much of the discussion of the biological and 
Clinical effects of radiation in the present article bas been sum- 
marized from the more detailed Los Alamos report. 
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concepts and limitations of treatment. -Four 
cases illustrating different types and degrees of 
acute radiation injuries will be described. 


BIOLOGICAL REACTIONS PRODUCED BY 
IONIZING RADIATION 


The injuries produced by ionizing radiation 
differ in several respects from those produced 
by usual traumatic agents such as heat and 
electricity. In the first place, the tissue re- 
sponse does not occur immediately following 
exposure as in thermal burns. On the con- 
trary, the reaction may be delayed for days or 
even weeks. An example of this is epidermoly- 
sis which usually takes place about a week or 
so after irradiation of the skin with a large 
dose of x-rays. Second, the damage which 
occurs after exposure of the entire body or a 
large portion thereof to radiation is not neces- 
sarily limited to the skin but may occur 
primarily in internally placed organs. The 
tissues which are directly damaged depend to a 
large extent upon the part of the body that 
has been irradiated and the penetrability of 
the incident radiation. The fact that all nor- 
mal tissues exposed to radiation are not 
affected to the same extent leads to the third 
unusual feature of radiation injuries. This is 
concerned with the selectivity of damage in 
certain organ systems of the irradiated indi- 
vidual. Some organs are radiosensitive and 
suffer severe damage after exposure to ionizing 
radiation, while others show varying degrees 
of radioresistance. As a rule, the rapidly pro- 
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liferating tissues, such as the blood-forming 
tissues and the germinal and intestinal epithe- 
lium, are the most radiosensitive. The radio- 
resistant tissues are the slow or nongrowing 
tissues, like liver, muscle, nervous tissue, and 
bone. 

If one takes into account the properties of 
ionizing radiation and its method of inter- 
action with tissue, these unusual features of 
radiation injuries become more readily under- 
standable. It also becomes clear that radia- 
tion injuries, although incompletely explain- 
able in terms of the present concepts of physi- 
cal and biological reactions, are as well under- 
stood as many other diseases and clinical syn- 
dromes. It seems worth while therefore, to 
consider briefly the characteristics of ionizing 
radiation and the biological reactions which 
it produces. 

The general term radiation covers many dif- 
ferent forms of energy ranging from subatomic 
particles (electrons, neutrons) to electromag- 
netic waves (gamma-rays, radio waves). In 
the present study, we are concerned only with 
the ionizing radiations. This is a group of radi- 
ations which dissipate energy while passing 
through matter (in this case, tissue) by pro- 
ducing ionization of atoms and molecules. 
Ionization, in this sense, refers to the knocking 
out of electrons from atomic orbits with the 
resultant formation of pairs of ions of opposite 
electrical charge (the negatively charged elec- 
tron and the positively charged atom or mole- 
cule). In their ability to lose energy by caus- 
ing ionization, these radiations differ from the 
nonionizing radiations, such as ultraviolet 
rays or visible light. Examples of ionizing 
radiations are x-rays from an x-ray tube, 
gamma-rays from a radium needle, beta-rays 
from radiophosphorus, alpha-rays from plu- 
tonium, and neutrons from a cyclotron or a 
nuclear fission reaction. 

Although the mode of interaction with 
matter is essentially the same for all of these 
forms of radiation, the amount of ionization 
which each produces differs greatly as it passes 
through tissue. For example, alpha-rays pro- 
duce dense ionization and dissipate all of their 
energy in tissue before they have traveled 
more than a fraction of a millimeter. Beta- 
rays produce less dense ionization tracks in 
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tissue and, therefore, are able to penetrate 
several millimeters or more. Gamma-rays and 
hard x-rays traverse tissue with relative ease 
because they do not cause as dense ionization 
as do the less penetrating radiations. The 
ability of radiation to traverse tissue is of 
utmost importance in determining the reac- 
tion of the body to irradiation. Thus, gamma- 
rays or hard x-rays can reach and injure 
directly all organ systems of the body while 
beta-rays, if incident on the body surface, can 
cause primary damage only in the skin and 
superficial tissues. 

The nature of the damage produced in tis- 
sues in which ionization has occurred is similar 
no matter what the type of radiation. It is a 
consequence of the fact that atoms or mole- 
cules that have been ionized undergo chemical 
changes which may lead to damage and death 
of individual cells. Even with exposure to 
lethal doses of radiation, the number of ioniza- 
tions produced per cell is small compared to 
the total number of molecules in the cell. 
Hence, only a minute fraction of the mole- 
cules in a cell undergo chemical change as a 
direct result of exposure to radiation. This 
means that the biochemical processes leading 
to cell injury or death must be subtle. This 
becomes evident when the cellular changes 
produced by radiation are compared with the 
gross disturbances in cell physiology that take 
place in heat-killed tissue into which enough 
thermal energy has been transferred to coagu- 
late the cell protoplasm. And indeed, the 
radiation-induced cell damage appears to be 
exceedingly subtle since it occurs only when 
biologically important molecules or molecular 
systems are affected. Thus, the only intracel- 
lular mechanisms which are reported to be 
deranged in radiation damage are those in- 
volving enzyme systems, genetic material, and 
chromosomes of cells which are about to 
divide. 

The effect of radiation on blood vessels and 
on the cell environment is also important in 
producing the ultimate tissue damage, but, for 
the moment, only the intracellular mecha- 
nisms will be considered since from the view- 
point of acute tissue destruction, they are the 
most interesting. The radiosensitivity of cer- 
tain intracellular enzyme systems, particularly 
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those containing sulfhydryl groups, has been 
demonstrated recently by Barron. This as a 
mechanism for cell death is particularly im- 
portant in the higher dose ranges. Cytolysis of 
resting or nondividing cells due to inactiva- 
tion of enzyme systems occurs relatively soon 
after injury. This is in contrast to the delayed 
death which takes place in cells with genetic 
or chromosomal damage. The genetic effect of 
radiation is well known having been first dis- 
covered in 1927 by Muller. The consequent 
lethal and nonlethal mutations, which are 
produced when germinal tissue has been irra- 
diated, are of great importance to future gen- 
erations. Interestingly enough, at the radia- 
tion doses with which we are usually con- 
cerned, it is the physical disruption of chromo- 
somes in cells which are about to divide that 
seems to be responsible for the death of many 
if not most of the somatic cells in irradiated 
mammalian tissue (discussed by Lea). These 
fatally injured cells with chromosomal abber- 
rations are able to live and function in a rea- 
sonable manner until they attempt to divide. 
Cell death occurs during or shortly after 
mitosis for one of two reasons: (1) physical 
damage to chromosomes (breakage, for exam- 
ple) which makes cell division impossible; 
(2) genetic imbalance in the chromosomes of 
those daughter cells which were able to com- 
plete division. 

It is this ability of the fatally injured cell to 
survive temporarily that is responsible for the 
delay in cytolysis observed in radiation-dam- 
aged tissues. The time when the doomed cells 
enter the death-producing act of mitosis va- 
ries from tissue to tissue, and this explains the 
fact that the latent period between exposure 
and the appearance of clinical damage differs 
from one organ system to another. For exam- 
ple, death of tissue lymphocytes (reflected in 
the blood count as a lymphopenia) is evident 
in an hour or less, while epidermolysis usually 
does not occur for at least a week. The fact 
that cells which are about to enter mitosis are 
particularly prone to chromosomal damage 
also explains, in part, why actively proliferat- 
ing tissues are often radiosensitive. A rela- 
tively large proportion of the cells in these 
tissues are in the radiosensitive premitotic 
phase of their life cycle while, in the’ more 
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slowly proliferating, radioresistant tissues, 
fewer cells are in this easily injured stage. 

This brief discussion of the physical proper- 
ties of ionizing radiation and of the mecha- 
nisms by which they cause tissue damage 
throws light on the peculiarities of acute radi- 
ation injury. It explains the third dimensional 
quality of damage due to penetrating radia- 
tion and it shows why there is a variable delay 
among different organs in the clinical manifes- 
tations of injury. It gives a working hypo- 
thesis, albeit oversimplified, for the radio- 
sensitivity of proliferating tissues. 

Consideration of the biological reactions of 
ionizing radiation also serves to illustrate how 
the clinical picture encountered in radiation 
injuries will be governed by the type and dose 
of the incident radiation and by the part and 
amount of the body which is irradiated. Thus, 
the tissues directly injured may be either the 
skin and superficially placed tissues or the 
internal radiosensitive organs (the lymphoid 
tissues, bone marrow, and intestinal epithe- 
lium), depending upon whether or not the 
radiation is penetrating. Such injuries, par- 
ticularly those in the intestinal tract, may 
open pathways for bacterial invasion or may 
provoke fluid loss, either or both of which will 
influence the clinical response of the patient. 
The over-all constitutional response that one 
sees in a patient with acute radiation injury 
will vary with the amount and type of tissue 
destroyed and with the reactions that occur 
secondary to tissue damage. 


TYPES OF RADIATION INJURY 


Radiation injuries may be classified accord- 
ing to the amount of the body which has been 
irradiated and the type of the tissue which has 
been damaged. Thus, there may be localized 
superficial injury caused by irradiation of a 
small portion of the body with soft ionizing 
radiation. There may also be generalized bod- 
ily injury due primarily to damage of inter- 
nally placed radiosensitive organs resulting 
from exposure of a large portion of the body to 
penetrating radiation. All forms of injuries 
between these two extremes (and combina- 
tions either of the extremes or of the interme- 
diate forms) can occur. Although there is 
marked variation in the reaction of indivi- 
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duals, the severity of the local damage of 
directly injured tissues depends largely upon 
the dose of radiation. The systemic reaction 
of the patient to the damaged tissue also shows 
individual variation, but is determined pri- 
marily by the amount and degree of tissue 
damage and the secondary reactions conse- 
quent to such damage. 

In addition to classifying radiation injuries 
according to the amount and type of tissue 
which has been damaged, it is necessary to 
consider whether or not the injury is the result 
of acute or protracted exposure to radiation. 
The clinical reaction resulting from exposure 
to a large dose of radiation over a short inter- 
val is entirely different from that which occurs 
when irradiation is protracted or repeated 
over a period of months or years. The injuries 
due to a single brief exposure to a large dose of 
radiation run an acute fulminating course. 
Complete recovery from the injury may occur 
or, if healing is unsuccessful, a chronic form of 
radiation damage may ensue. Chronic injuries 
may also be due to repeated or protracted 
irradiation with small doses; such injuries 
often appear insidiously without showing an 
acute reaction. Tissue damage of the chronic 
type may be atrophic in nature, due, in part, 
to interference with the blood supply of 
the tissue. Atrophy of the skin and aplastic 
anemia are examples of response to protracted 
irradiation of the skin and of the general body, 
respectively. The reaction of chronically ex- 
posed tissues may also be proliferative as is 
illustrated by radiation-induced skin cancers 
arising from hyperkeratotic lesions or at the 
edge of unhealed radiation ulcers. The in- 
creased incidence of leukemia in persons ex- 
posed to radiation over a prolonged period is 
another example of a late proliferative re- 
sponse of irradiated tissue (16). It has been 
postulated that such neoplasms may be the 
result of radiation-induced mutations in so- 
matic cells (25), but experimental evidence for 
this point of view is lacking. 


EXAMPLES OF ACUTE RADIATION INJURY 


Four case histories illustrate the acute type 
of radiation damage. The first is an instance 
of acute localized injury while the next three 
show varying degrees of generalized body in- 
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jury due to exposure of the entire body to 
penetrating radiations. 

A. Acute localized radiation injury. The 
injury which will be described as representa- 
tive of the acute localized type of radiation 
damage occurred during an atomic bomb test 
at Eniwetok. In this case, the hand of an 
individual was exposed to highly radioactive 
materials with no protection other than rub- 
ber surgeon’s gloves. The radiations given off 
by the radioactive substances consisted of 
beta-rays and hard gamma-rays. The beta- 
rays, with limited powers of tissue penetra- 
tion, dissipated all of their energy in the super- 
ficial layers of the hand tissues. The gamma- 
rays, which were highly penetrating, lost only 
a fraction of their energy in passing through 
the hand. Therefore, although the gamma- 
radiation contributed somewhat to the radia- 
tion dose delivered to the hand, the injury 
may be considered to be due primarily to the 
destruction and injury by beta-radiation of 
the superficial 4 to 6 millimeters of tissue. The 
dose of gamma-radiation which reached the 
body of this patient was small and did not 
contribute significantly to the immediate ill- 
ness of the patient. 

CasE 1. While handling radioactive material 
during a 40 minute period, the left hand of this 26 
year old white male was exposed to approximately 
5,000 to 10,000 reps! of beta-rays. His right hand re- 
ceived an unknown but much smaller dose of radia- 
tion while his body received 4.5 roentgens of gamma- 
rays. The left hand became somewhat swollen about 
6 hours later and, when examined 4o hours after 
exposure, showed a moderate degree of diffuse edema 
of the fingers and palm and a mild, ill-defined 
erythema. 

The initial reaction subsided to some extent but 
on the third and fourth day the erythema of the in- 
dex and third fingers became more intense. This ery- 
thematous reaction was confined to discrete areas on 
the volar aspects of the fingers. As these lesions 
grew larger, their color changed to a deep reddish- 
blue and they assumed the appearance of blood 
blisters. They gradually became vesicular and by 
the fifteenth day had coalesced to form large vesicles, 
one of which covered volar surfaces of each finger. 
About this time, erythema followed by vesicle forma- 
tion became evident on the fourth and fifth fingers 
and on the thumb. By the twenty-eighth post- 


1A rep. or roentgen equivilent physical is a unit of measure used 
for ionizing racliations other than x-rays or gamma rays. It may 
be defined as that amount of beta-radiation which dissipates the 
same amount of energy per unit volume of tissue as a roentgen 
of x-rays. 
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Fig. 1. Case 1. Sixty-seven days after exposure there 
were deep ulcers and superficial desquamation of the pal- 
mar and digital surfaces. From the Journal of the American 
Medical Association (20). 


exposure day, all of the individual blisters (except 
that on the distal phalanx of the thumb) had become 
confluent. The resultant single, large, tightly dis- 
tended bulla covered the palmer aspect of all of the 
fingers and the distal portion of the palm. The reac- 
tion reached its peak on the thirty-second post- 
exposure day; thereafter the epithelium began to 
dry and to desquamate. 

During this period of acute reaction in the left 
hand, the patient felt well except for severe pain in 
his left hand. Physical and laboratory examination 
(including frequent blood counts) showed no evi- 
dence of radiation injury to the right hand or to the 
general body. At the height of the hand reaction, the 
patient had a slight fever, a mild granulocytosis, and 
elevated sedimentation rate. Treatment during this 
period was limited to cooling and immobilization of 
the hand and to administration of codeine and 
aspirin for pain. 

Surgical débridement of the wound was performed 
on the thirty-ninth, fifty-third, and sixty-seventh 
days after exposure. Parenteral penicillin was used 
as a prophylactic measure to prevent infection. 
There was progressive epithelization of the edges of 
the lesion between successive operations. On the 
sixty-seventh day, the portions of the dermis which 
corresponded to the areas involved in the initial vesi- 
culation, still retained a white ischemic appearance 
and had developed a “gristle-like”’ consistency. In 
the succeeding 2 months, there was little healing of 
the wounds. Sloughing of necrotic dermal tissues re- 
sulted in the exposure of the tendons of the second 
and third fingers. The motility of the finger joints 
was slight and there was marked atrophy of the soft 
tissues. The regenerated epithelium over the thumb 
and fourth finger was thin and shiny. 

Skin grafting was started 7 months after exposure. 
First, the ulcerated lesions on the second and third 





Fig. 2. Case 1. One hundred sixty-five days after ex- 
posure the tendon surface was still visible through a thin 
layer of fibrous tissue. From the Journal of the American 
Medical Association (20). 


fingers was repaired and then the atrophic skin of the 
thumb and palm of the hand was replaced. Five 
successful operations have been performed by J. B. 
Brown, of St. Louis, and another is contemplated to 
replace the thin skin at the tip of the second finger. 
Three years after exposure, the grafted skin is well 
healed. There is telangiectasia around the graft on the 
thumb. The subcutaneous tissue of all fingers has 
atrophied but is especially striking in the first two 
fingers. There is a flexion contraction and limita- 
tion of motion of the joints of these two fingers, 
most marked in the interphalangeal joint of the index 
finger where motion is limited to about 45 degrees. 
The tissue damage in this case was limited 
primarily to the skin and subcutaneous tissues 
in which the energy of the beta-radiation was 
dissipated. The early erythema which sub- 
sided and then was replaced by more intense 
reddening has been described previously in 
beta-radiation injuries (29). The swelling of 
the hand tissues was prompt, occurring within 
a matter of hours, but epidermolysis was char- 
acteristically delayed. Tissue breakdown pro- 
gressed slowly reaching its maximum during 
the fourth and fifth week after exposure. Heal- 
ing was even more protracted. The disturb- 
ance in blood supply, as illustrated by the 
ischemic necrosis of the exposed dermal tis- 
sues, explains why epithelization of the wound 
took place so slowly. The epithelium which 
eventually covered the irradiated area was so 
thin and fragile that it had to be repaired with 
free tissue grafts. 








View of both hands 3% days after 
The extremely large bulla on the palm of the 
right hand can be seen in this view. 


Fig. 3 Case 2. 


exposure. 


Active surgical treatment of the injured 
tissue was delayed until the full extent of 
damage was apparent. The successive proce- 
dures to débride the wound were undertaken 
in an effort to minimize scarring and con- 
tractures due to prolonged immobilization. 
Plastic repair of the lesion was not attempted 
until the degree of spontaneous restoration 
and the character of the newly formed epithe- 
lium could be assessed. Although the index 
finger is now essentially an immobile append- 
age of little use to the patient, it is deemed 
preferable in its present form to amputation 
which is the only alternative. 

Note that the reaction of the body was 
similar to that which occurs after any localized 
tissue destruction. Thus, there was fever, in- 
creased sedimentation rate, and granulocyto- 
sis. The fact that a fall in blood lymphocytes 
did not occur indicates that the gamma-radia- 
tion dose to the body was small, since a clini- 
cally significant lymphopenia (not just chance 
fluctuation or that due to blood counting tech- 
nique) is one of the most sensitive indications 
of radiation damage to the body. 

B. Acute generalized radiation injury. The 
3 cases of acute generalized radiation injury 
(referred to hereafter as the acute radiation 
syndrome) occurred as a result of two acci- 
dental nuclear-fission reactions at the Los 
Alamos Scientific Laboratory. In these acci- 
dents the inadvertent chain reactions occurred 
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in experimental assemblies of fissionable mate- 
rial. These reactions were identical to that 
which takes place in an atomic explosion. 
However, both reactions were stopped before a 
true mechanical explosion occurred or a signi- 


_ficant amount of heat was liberated. The reac- 


tions resulted in bursts of ionizing radiations 
which fatally injured 2 persons and exposed 
others to clinically significant radiation doses. 
The radiations consisted of neutrons and 
gamma-rays mixed with a large amount of 
beta-rays and soft x-rays. The neutrons were 
responsible for the bulk of the damage to body 
tissues, while very soft radiation (beta-rays 
and secondary x-rays) is believed to have con- 
tributed significantly to the hand damage of 
Case 2. 

The computation of the radiation doses was 
not a simple matter because of the complexity 
of the radiation mixture and because the aver- 
age energy of the radiations was known only 
within rather broad limits. Nevertheless, 
certain reasonable assumptions being used, it 
was possible to calculate radiation doses with 
a fair degree of accuracy. It is interesting that 
the radioactivity in body tissues induced by 
the neutrons which entered the bodies of these 
patients gave the best physical information 
on which to base the dose computations. The 
expression of the doses, particularly the neu- 
tron doses, in terms of roentgens, the radiation 
unit commonly used in radiology, also poses a 
problem. In order to present them in a way 
that can be compared to the radiation doses 
delivered either to other expesed persons or 
to experimentally irradiated animals, it was 
decided to simplify the doses in the 3 following 
ways: 

1. To state the doses as if the radiation was 
delivered uniformly to one side of the body 
from a source at a considerable distance away. 
It will become obvious that the bodies of some 
of the patients were not irradiated in such a 
homogeneous fashion—rather, certain parts 
of the bodies received much higher doses than 
other parts; 

2. To express the neutron exposures in 
terms of the biologically equivalent dose of 
soft x-rays since, in terms of tissue penetrabil- 
ity, the neutrons resembled unfiltered x-rays 
from an 8o-kilovolt x-ray tube. It must be 
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admitted that the translation of the neutron 
dose to the soft x-ray equivalent dose involves 
the use of a conversion factor which was 
chosen on a rather arbitrary basis. This is a 
consequence of the fact that neutrons are 
more damaging than x-rays but the ratio of 
their biological effectiveness as compared to 
x-rays is not the same for all tissue reactions. 
In producing long-term effects—cataract for- 
mation, for example—neutrons are much more 
effective than x-rays. For this and certain 
other tissue reactions, the calculated equiva- 
lent dose of soft x-rays given in the case his- 
tories must therefore be considered to be low; 
and 

3. To compute the doses of very soft radia- 
tion to the hands of Case 2 (which did not lend 
themselves to as satisfactory computation as 
did the body doses) on the basis of an estimate 
of how long his hands remained in a region of 
known radiation intensity. 

With this background concerning the meth. 
od of exposures and the types of radiation, the 
case histories of 3 patients exposed to total 
body radiation are now presented: 


CasE 2. The patient, an unmarried white male 26 
years of age, was admitted to the hospital 25 minutes 
after he had been exposed to radiation resulting from 
an accident involving an experimental nuclear reac- 
tor. He was touching the reactor at the time the 
chain reaction occurred. 

The radiation received by his body was not uni- 
formly distributed. His hands, especially the right, 
were severely affected by both relatively hard as well 
as very soft radiation. His abdomen also was heavily 
irradiated. (Calculations of the radiation dose indi- 
cated that the right hand received the equivalent of 
20,000 to 40,000 roentgens of 80-kilovolt x-rays 
and the left hand 5,000 to 15,000 roentgens. The 
total body dose, exclusive of very soft radiation, was 
computed to be equivalent to 480 roentgens of 80- 
kilovolt x-rays and 110 roentgens of gamma-rays.) 

Three years previously the patient had experi- 
enced a single, short-lived attack of paroxysmal 
tachycardia subsequently diagnosed as Wolff-Park- 
inson-White syndrome. His blood pressure had 
always been normal (120/80 mm. Hg) and there had 
never been any enlargement of his heart. Although 
he had worked with various types of radiation-pro- 
ducing equipment, his exposure to radiation had 
averaged less than 0.01 roentgen per day. Blood 
counts and urinalysis had been normal. 

The patient was a heavy-set, moderately obese 
individual in good physical condition. At the time 
of admission his only complaint was numbness and 
tingling of both hands. When examined, however, 
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Fig. 4. Case 2. Palmer view of the right hand 9 days 
after exposure. The epidermis has been cut away. There 
was no blanching of the dermis of the palm on pressure. 
The fingers felt quite cold to the touch. No radial pulsa- 
tion could be felt. 


the right hand was found to be tensely swollen with 
the skin pallid but warm. There was some swelling 
of the left index finger and thumb with slight redden- 
ing of the left terminal phalanges. The oral tempera- 
ture was 98 degrees F.; the respiratory rate, 20 per 
minute; the pulse rate, 68 per minute; the blood pres- 
sure, 120/70 millimeters of mercury. The skin of the 
forearm, neck, and face was reddened as a result of 
sunburn 2 days previously. Examination of the 
heart and other organ systems indicated no ab- 
normalities. 

During the first 24 hours, the patient’s condition 
was characterized by severe gastric distress and 
prostration. Although these symptoms abated 
during the next few days, he continued to be weak. 
Within the first 7 days, the numbness of the hands 
was replaced by gradually increasing pain which 
continued until the end of the second week. A 
slight, irregular fever was followed on the fifth day 
by a rise in temperature associated with tachycardia. 
After this, the fever became progressively higher and 
his condition steadily deteriorated. He lost a great 
deal of weight and there was a considerable change 
in his appearance due to extensive radiation burns, 
epilation, and weight loss. Although he had occa- 
sional periods of mental confusion, he remained alert 
with good morale until he became irrational a few 
days before death. On the twenty-fourth day his 
rectal temperature rose to 106 degrees F. and he 
became comatose and died. 


The details of this complex case and the 
reactions of the various regions and organ 
systems are summarized in the following 
sections. 


Extremities. Both hands were swollen with brawny 
This in- 


edema within 30 minutes after exposure. 








Fig. 5. Case 2. Dorsal view of the right hand 24 days 
after exposure. The dry gangrene of the fingers showed 
marked progression. The dorsum of the hand was covered 
by a thin layer of fibrin. 


flammatory reaction, more pronounced in the right 
hand and forearm, spread during the second week to 
involve most of both upper extremities. The right 
hand began to blister 36 hours after exposure. The 
less heavily exposed left hand did not show epi- 
dermolysis until the eleventh day. The epidermolysis 
continued until almost all of the skin of the right 
forearm, and of the distal half of the left forearm had 
been lost by the time of death. Initially, the de- 
nuded surface exuded large quantities of yellow 
fluid, but during the second week the tissues became 
progressively less moist until, at death, there was 
dry gangrene of the right fingers and of the left 
thumb. Some of the dermis showed superficial white 
ischemic necrosis. 





Fig. 7. Case 2. Palmer view of the left hand 24 days 
after exposure, showing the dark red, gangrenous color of 
the thumb. The nails were still in place. 
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Fig. 6. Case 2. View of the left hand 15 days after 
exposure showing the blister that involved the palm, 
thumb and forearm. The forearm is less swollen than 
before. 


Skin of torso and face. The skin of the abdomen, 
neck, and face became erythematous on the third day 
particularly in those areas that had been previously 
sunburned. The skin of the abdomen began to blister 
on the seventeenth day and a third degree radiation 
burn involving the abdomen and lower portion of the 
thorax was apparent at the time of death. This 
reaction was most severe and painful in the groin 
where considerable maceration of the tissues oc- 
curred. The skin of the neck and face peeled on the 
nineteenth day, but this reaction was superficial and 
not exudative. 

Eyes. The conjunctivae became reddened on the 
fourteenth day. The patient complained of burning 
and a tearing sensation for several days thereafter. 

Hair. The hair of the temples and beard started 
to epilate on the nineteenth day. Most of the hair of 
the scalp and beard and much of the body hair was 
lost by the time of death. 

Alimentary tract. The patient became nauseated 
within an.hour and a half and vomited and retched 
almost continuously during the first day after expos- 
ure. There was some nausea and hiccoughing on the 
second day. Following a 4 day period during which 
he felt relatively well, he developed on the tenth 
day a generalized stomatitis, mild paralytic ileus, 
and diarrhea. The stomatitis became progressively 
worse for a period of several days and then subsided 
to reappear terminally in the form of several necro- 
tizing ulcers in the buccal mucosa. The abdominal 
distention lasted only a few days but the mild 
diarrhea persisted until death. 

Cardiores piratory system. During the first few days 
of his illness, the patient was dyspneic after slight 
exertion such as sitting up in bed. The blood pres- 
sure fell slightly during the first 24 hours (to 100/60 
mm. Hg) but returned to normal on the second day. 
Following a blood transfusion on the fifteenth day, 
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Fig. 8. Case 2. 
exposure showing complete loss of epidermis. The dermis 
was salmon-pink in color and was still covered by a small 
amount of fibrin. Note the decrease in amount of axillary 


View of the abdomen 24 days after 


hair. The loss of hair of the upper abdomen, although 
marked at this time, does not show up well in this picture. 


he had an attack of paroxysmal auricular tachy- 
cardia that lasted for 24 hours. When the tachy- 
cardia ceased, electrocardiographic studies showed 
the heart to have nodal rhythm. Clinical signs of 
pericarditis were noted on the seventeenth day. 
During the last 2 days of life, breathing became 
shallow, irregular, and rapid, and on the day of 
death, the lips became cyanotic. 

Urogenital system. The kidney function appeared 
to be unimpaired throughout the illness. The spe- 
cific gravity remained high, and there was no albu- 
minuria. The urinary output never fell below 1,500 
cubic centimeters per day. Radioactive sodium and 
radioactive phosphorus induced by the interaction of 
neutrons and tissues were found in the urine excreted 
during the first day. The quantity of amino acids in 
the urine greatly increased on the twentieth day. 
The incompletely identified urinary fraction believed 
to contain corticoids also increased over normal at 
the same time. A decrease in the size of the testes 
was observed on the nineteenth day. 

Therapy. Initial treatment of the injured hands 
consisted of chilling them with ice packs. A para- 
vertebral block on the right side was performed on 
the third day in an attempt to improve the circula- 
tion of the cyanotic fingers. Following this the burns 
on the hands were treated as thermal burns with 
surgical débridement and pressure dressings repeated 
every 3 or 4 days. Quinidine sulfate, 0.4 gram every 
4 hours, was given orally for 1 week after the onset 
of the tachycardia. From the seventh day on, intra- 
muscular injections of penicillin, 25,000 units, were 
given every 3 hours. Codeine and morphine were 
administered for pain as needed. The diet was bland 
and nutritious with supplementary vitamins includ- 
ing intramuscular injection of 30 milligrams of 
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Chart 1. Case 2. The blood counts prior to exposure 
represent the average of 10 counts done over a period of 
14 years. 


thiamine chloride daily. The daily intake of fluid 
was kept above 3,000 cubic centimeters. During the 
periods of gastrointestinal distress, and terminally, 
it was necessary to give fluids parenterally. Although 
2 pints of whole blood were administered on the four- 
teenth and fifteenth days, transfusions as well as 
other types of intravenous therapy were not used 
after the second week because of the danger of pre- 
cipitating cardiac arrhythmia. 

Hematology. The pre-exposure total leucocyte 
counts had varied between 6,100 to 9,200 cells per 
cubic millimeter; the differential blood picture had 
been normal. After exposure, blood counts were 
taken twice daily. The leucocyte count showed an 
immediate granulocytosis (16,000 to 19,000 cells per 
cubic millimeter) which was sustained for the first 
5 days. A second relative increase (10,500 to 11,000 
cells per cubic millimeter) occurred from the fifteenth 
to the eighteenth day. Lymphopenia developed 
promptly and was sustained. Agranulocytosis was 
present terminally. The erythrocyte count and the 
hemoglobin level increased moderately during the 
fourth and fifth days, then gradually declined. The 
platelet count fell during the period from the eighth 
to the twelfth day and again terminally. The reti- 
culocyte count did not change. There was a pro- 
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gressive increase in the proportion of lymphocytes 
containing an abnormally large number of refractive 
lipid neutral redstaining granules. ‘ 

Blood chemistry. Radioactive sodium but not 
radioactive phosphorus was found in the blood serum 
on the first day. 

Gross pathologic findings. At autopsy, the body 
was moderately obese but showed evidence of recent 
loss of weight. The most striking external lesions 
were the extensive burns on the hands and anterior 
portion of the abdomen, and the loss of hair in the 
bearded area and on the anterior part of the scalp. 
The body burns had a moist granular appearance 
and the transition from denuded to normal-appearing 
skin was abrupt. There was punctate pigmentation 
around the margins of the burns. The burns on the 
swollen forearms had the same appearance as did 
that on the abdomen, but the desquamated portions 
of the hands, particularly the right, had a white, 
opaque, parchment-like quality. There were several 
ulcers in the buccal mucosa. 

Examination of the thoracic organs revealed an 
extensive serofibrinous exudate covering the peri- 
cardium of the hypertrophied heart, as well as a 
moderate amount of edema in the dependent por- 
tions of the lungs. The pericardial reaction was most 
striking over the left ventricle where the thick exu- 
date was hemorrhagic. Besides hypertrophy of the 
myocardium of both ventricles, there was dilatation 
of the right side of the heart and thickening of the 
endocardium over the interventricular septum. 

Of the abdominal organs, only the liver and spleen 
were moderately enlarged and flabby. Examination 
of the cut surface of the spleen showed extensive 
atrophy of the malpighian bodies. The intestines 
revealed no abnormalities other than marked injec- 
tion of segments of the ileum and a solitary ulcer in 
the transverse colon. The urogenital organs were 
normal except for the presence of two ischemic 
infarcts in the right kidney and a decrease in size of 
the testes. The adrenal glands were of normal size 
and appearance. 

The most obvious change in the appearance of the 
blood-forming organs was the watery consistency of 
the red marrow. Although many of the lymph nodes 
were somewhat smaller than normal, those in the 
axillary and inguinal groups were swollen. The 
blood was clotted in an apparently normal fashion. 

Microscopic pathologic findings. In the histologic 
sections of the skin, the principal lesions were as 
follows: loss of the superficial layers; necrosis of the 
surface of denuded tissue beneath which an inflam- 
matory response had occurred; regeneration of epi- 
dermis and dermis at the margin of the burns. The 
intensity of these reactions varied with the regions 
studied. The nongangrenous part of the hand 
showed loss of part of the dermis as well as the epi- 
dermis. In contrast to the acellarity of the dermis, 
there was a marked inflammatory reaction as well as 
proliferation of fibroblasts in the deeper subcutane- 
ous tissues. The skin from the torso showed loss only 
of the epidermis, with the denuded dermis covered 
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by layers of necrotic débris, fibrin, and bacteria. In 
many regions, the surface exudate blended with the 
superficial layer of necrotic dermis. Numerous 
plasma cells were found among the inflammatory 
cells, eosinophils were conspicuous, but mast cells 
were rare. 

At the edges of the burns, a thin layer of regenerat- 
ing epithelium was seen. The grossly intact epider- 
mis in these sections was unusual in that there was a 
loss of normal cell differentiation and tissue architec- 
ture as well as abnormalities in the appearance of 
many cells including variations in size and shape, 
inconstancy of chromatin content, and vacuolization 
of cytoplasm. Beneath the newly formed epidermis, 
there was marked proliferation of fibroblasts and 
sprouting of vessels. Changes similar to those noted 
in the epidermal cells were seen in the hair follicles, 
particularly in their upper portions. While normal 
mitoses were observed in the epidermis, abnormal 
mitotic figures were present in the cells at the neck 
of the hair follicles, and there was complete absence 
of cell division at the root. A striking change in 
epithelial cells had occurred in the sweat glands 
where varying and often extensive squamous meta- 
plasia was consistently seen. This change was most 
extreme in the heavily irradiated but still viable 
tissues of the hands. 

The inflammatory reaction of the heart was lim- 
ited to the pericardial surface which was covered by 
a layer of fibrin containing red cells and leucocytes 
but no bacterial colonies. The tissues beneath the 
surface showed an inflammatory reaction with well 
developed granulation tissue in one section and 
hemorrhage in another. The heart muscle showed 
no significant abnormalities. 

With respect to the lungs some fluid and hemor- 
rhage were noted in the alveoli as well as engorge- 
ment of the alveolar capillaries. 

The malpighian bodies of the spleen were variable 
in size and contained no germinal centers. The 
white pulp was composed almost entirely of normal 
small lymphocytes and reticulum cells. The red 
pulp was intensely congested. 

Beneath the ulcerated mucosa of the colon there 
was infiltration of the submucosa with mononuclear 
cells of the lymphoid series and proliferation of 
fibroblasts. There was dense hyaline scar tissue in 
the submucosa and fat underlying the fresh exudate 
and granulation tissue. The mucosa at the edge of 
the ulcer showed complete loss of epithelium except 
for large abnormal cells in the deep-seated glands. 

The histologic appearance of the adrenal glands 
and the pancreas was not remarkable. No major 
lesions were observed in the kidneys except the 
infarcts which were unusual in that they showed 
mononuclear rather than polymorphonuclear cells at 
their periphery. The liver was essentially normal in 
appearance and showed only a slight fatty infil- 
tration. 

The seminiferous tubules of the testes were small 
and shrunken and lined with Sertoli cells. No living 
spermatogenic cells were seen. The basement mem- 














brane of the tubules showed hyalinization. The 
interstitial tissue was edematous and increased in 
amount. 

Although some of the lymph nodes showed deple- 
tion of lymphocytes, the majority were quite cellu- 
lar. No cortical follicles with active germinal centers 
were found. While most of the small lymphocytes 
appeared normal, some intermitotic cells were disin- 
tegrating, and a few in mitosis were dying. In con- 
trast, the medium-sized lymphocytes were mostly 
abnormal with conspicuous, intensely basophilic 
cytoplasm and multiple nuclei. Many in mitosis 
were undergoing an “‘explosive”’ type of cell death and 
showed bizarre chromosome aberrations. Although 
a few normal, large lymphocytes were found, a num- 
ber of abnormal giant lymphocytes with deeply 
staining nuclei also could be seen. The sinuses of 
the nodes in the axillary and inguinal groups were 
distended with erythrocytes, debris, and phago- 
cytes. The blood vessels in the lymph nodes some- 
times showed swelling and hyalinization of the intima 
and media associated with swelling and vacuoliza- 
tion of the endothelium, 

The red marrow was decidedly hypoplastic. Im- 
mature cells of both the leucocyte and erythrocyte 
series were seen. About one-third of the blood-form- 
ing cells were dead or disintegrating. Cell death 
during mitosis was frequent. Hemorrhage and 
edema were noted in the fatty part of the marrow. 

CASE 3. The patient, a white male, aged 34 years, 
was brought to the hospital within an hour following 
the second accident involving an experimental nu- 
clear reactor. He had been standing 3 feet away from 
the assembly; when the nuclear reaction occurred he 
was turned slightly to the left so that the radiation 
entered the left anterior aspect of his body. Since he 
was partially shielded from the reaction, his head, 
shoulders, and left arm received a greater dose than 
his torso. (The total body dose of radiation was 
estimated to have been equivalent to 390 roentgens 
of 80-kilovolt x-rays and 26.4 roentgens of gamma- 
rays.) 

Although he had a mild hypertension and inter- 
mittent albuminuria, the patient had been in good 
health prior to the accident. He had been working 
with ionizing radiation for several years, but his 
exposures had been intermittent and were known 
to have been well below o.1 roentgen per day, except 
on two occasions when he had received several 
roentgens during the period of a week. He had not 
been exposed to radiation for 18 months prior to the 
accident. He was married and was the father of one 
child. 

Examination made at the time of admission to the 
hospital revealed no physical abnormalities other 
than a slightly elevated diastolic pressure (136/96 
mm. Hg). His heart was not enlarged. There were 
no skin lesions. The oral temperature was 99.4 
degrees F. 

The first symptoms to appear were nausea and a 
bout of vomiting several hours after admission. 
However, the nausea disappeared within 12 hours 
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Fig. 9. Case 3. Epilation of left side of head 1 month 
after exposure. 


and the appetite returned. There was no diarrhea 
or other evidence of gastrointestinal disturbance. 
Fourteen hours after exposure, the blood pressure 
fell to 120/80 millimeters of mercury and remained 
at this level for 24 hours, when it rose to the pre- 
exposure level. For several days after exposure he 
felt weak and tired and appeared prostrated. On the 
fifth day, his temperature rose slightly. The next 
day it reached 102.6 degrees F. and the patient 
complained of drowsiness, anorexia, and constipa- 
tion. His face was flushed but the abdomen was soft 
and not tender. After this, he received penicillin for 
several days and the symptoms disappeared. 

The patient’s skin showed no erythema, icterus, or 
petechiae at any time during the illness. On the 
eighth day after exposure (3 days after the start of 
penicillin therapy) an itching morbilliform rash 
appeared over his body. Following cessation of the 
penicillin therapy, the rash disappeared but residual 
itching persisted for about 2 weeks. 

By the tenth day, the patient’s condition had con- 
siderably improved, and, aside from fatiguability, 
his only complaint was epitaxis on blowing his nose. 
Cauterization of Little’s area of both nares resulted 
in prompt cessation of the nasal bleeding. Procto- 
scopic examination revealed completely normal epi- 
thelium in the rectum and lower portion of the sig- 
moid colon. After the tenth day, the patient’s 
strength improved steadily and he had no untoward 
reactions when allowed out of bed for several hours. 

Treatment of the illness consisted of complete bed 
rest for 10 days, and intramuscular injections of 
penicillin, 50,000 units every 3 hours from the fifth 
through the eighth day. The fluid intake was kept 
above 2,500 cubic centimeters per day. Five hundred 
cubic centimeters of lyophilized plasma were given 
on the third and fourth days, and several liters of 
intravenous fluids were administered when oral in- 
take was diminished. 
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Chart 2. Case 3. Sixteen counts were done prior to the 
accident. Fifteen of these were done over a period of 15 
months that ended 18 months before the accident. The 
average of these counts is indicated in Period I. Period 
II represents a single count done 11 days before exposure. 
No counts were done between Periods I and II. 


The patient was discharged from the hospital on 
the fifteenth day with instructions to rest at home for 
several weeks. Except for residual weakness and a 
tendency to tire on exertion, he felt well. Physical 
examination showed no change from the findings of 
the examination made at the time of admission 
except for about a 10 pound loss of weight. His 
blood pressure remained slightly elevated (135/90 
mm. Hg). His skin was clear, but he complained of 
dryness of the skin of the forehead, left hand, groin, 
and mouth. Numbness and some loss of tactile sen- 
sation of the skin of the left hand and forearm were 
noted for about 10 days. The sensation of dryness 
of the skin gradually disappeared. Some desquama- 
tion of the skin of the hands and feet occurred 1 
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month after exposure. At this time also the skin of 
the right hand appeared to be flushed; the redness 
gradually turned to tan which persisted for several 
weeks. Three months after exposure, a rather promi- 
nent transverse ridging of the left fingernails was 
observed. 

On the seventeenth day after exposure, the patient 
noted a localized area of tenderness of the skin of the 
left temple. The tenderness increased over a 2 day 
period until the act of touching the area caused pain. 
No scalp lesion appeared, but on the twentieth day 
the hair of the left temple began to fall out on comb- 
ing. Epilation increased until many hairs at a time 
could be pulled out with ease. Several days later the 
patient noted diminished growth of the beard on the 
upper lip and chin and on the left side of the face and 
throat. These changes progressed to almost complete 
loss of hair of the left temporal region and cessation 
of beard growth. Regrowth of hair and beard began 
about a month after epilation was first noticed and 
the growth rate returned to normal in about 5 
months. 

Coincident with the development of epilation, the 
patient found that he tired easily after mild exertion 
and required 16 hours of bed rest daily. However, 
there was a gradual return of strength and weight. 
By the end of the sixth week after exposure, his 
weight was normal and he was able to walk a mile 
without fatigue. Ten weeks after exposure, his 
strength and endurance were normal and he re- 
turned to work. Since then he has led an entirely 
normal life, working hard and engaging in outdoor 
sports. 

Hematology. The leucocyte count during the first 
day after exposure was high and, for several days 
thereafter, fluctuated between normal and high. 
Granulopenia developed on the fifth day. There 
was a temporary rise in the white cell count between 
the eighth and eighteenth days. The granulocyte 
count gradually rose to normal by the end of the 
second month. In contrast, the lymphocyte count 
fell promptly and remained low for over a year. The 
monocyte count fell slightly. The platelet count 
dropped to 100,000 per cubic millimeter and re- 
mained low for 10 days. The erythrocyte count 
and hemoglobin level decreased gradually, resulting 
in a very mild macrocytic hyperchromic anemia, 
most noticeable between the fortieth and seventieth 
days after exposure. 

The lymphocytes showed few cytologic changes in 
nuclear pattern, but did indicate a sustained increase 
in the number of neutral red refractive bodies. Bone 
marrow studies showed extreme cell destruction on 
the second day after exposure followed by a profound 
aplasia of all marrow elements. 

Blood and urine chemistry. There was no early 
change in the blood sodium or late changes in the 
chloride or nitrogen content. The serum proteins 
were normal except for a questionable elevation on 
the tenth day. Urinalyses repeated throughout the 
illness gave no indication of kidney damage. The 
incompletely identified urinary “corticoid-like” sub- 
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stance was elevated. The urinary coproporphyrin 
was increased as was the urinary urobilinogen 
slightly on one occasion. The quantity of urinary 
amino acids was greater than that found in control 
urinary specimens, and the urinary potassium level 
was also higher than that seen in healthy people on a 
normal diet. There were easily measurable amounts 
of radioactive sodium in the urine and blood. Radio- 
phosphorus could be detected in the urine, but not 
in the blood serum. 

Follow-up. Repeated seminal and two testicular 
biopsy examinations during the first 28 months fol- 
lowing exposure indicated transient radiation ster- 
ility without change in secondary sexual character- 
istics. At the time of the first testicular biopsy, 8 
months after exposure, the surgeon stated that the 
testes were softer than normal. During the second 
year after exposure, the patient believed that the 
testes were smaller than normal and placed higher in 
the scrotum. 

A physical examination, 28 months after the acci- 
dent, indicated no physical abnormalities. His 
weight was unchanged. The hypertension persisted. 
Laboratory examinations, including extensive liver 
and kidney function tests, metabolism, and studies 
of the blood and urine chemistry were within normal 
limits. An endurance test (using the Index of Fitness 
for Hard Work developed at the Harvard Fatigue 
Laboratory) showed a score of 93 which was con- 
sidered above average for a man of his age. The only 
evidence of injury at this time was a diminished 
sperm count. 

Thirty-two months after exposure, examination of 
the patient’s eyes showed an indistinct haziness in 
the posterior cortex of the left eye. Six months later, 
this lesion had developed into a moderately advanced 
radiation cataract in the posterior one-third of the 
lens cortex, with disc-like opacities and a subcapsu- 
lar haze. There was also a questionable haze of the 
lens capsule at the posterior pole. Visual acuity of 
this eve was diminished (20/40), but for the re- 
mainder of the examination the eyes were normal. 
Physical and laboratory examinations revealed no 
other findings. 

Two sperm counts taken 4 years after exposure 
revealed a total sperm count of 10,800,000 to 16,000,- 
ooo per cubic millimeter with 1 per cent abnormal 
forms and 4o to 60 per cent motile spermatozoa. 
Examination of biopsy specimens showed consider- 
able atrophy of both testes. The germinal epithe- 
lium was denuded in many tubules, but in others it 
was replaced by a single layer of cells, mainly 
Sertoli cells. A few areas showed considerable regen- 
eration of the germinal epithelium and the presence 
of mature spermatozoa. Despite the rather low 
sperm counts and the incomplete regeneration of the 
germinal epithelium, the patient’s wife was pregnant 
at the time the biopsy and sperm counts were 
performed. 

CasE 4. The patient, an unmarried white male 54 
years old, was admitted to the hospital 1 hour after 
exposure. He had been standing 6 feet away from 
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the reactor at the time of the second accidental nu- 
clear fission reaction. (The total body dose of radia- 
tion was estimated to have been equivalent to 186 
roentgens of soft x-rays and 10.7 roentgens of 
gamma-rays.) 

The patient had been in excellent health and had 
always been very active physically. He had been in 
the habit of hiking 20 to 40 miles each week end. 
There was no history of previous exposure to ionizing 
radiations or toxic chemicals. Repeated blood 
counts and urinalyses had been normal. 

The physical findings at the time of admission and 
during the period of hospitalization were entirely 
normal. His blood pressure was 120/80 millimeters 
of mercury. He was partially bald. His skin was 
bronzed from exposure to the sun. There was a 
moderately severe gingivitis. At the time of admis- 
sion his only symptom was a warm, flushed sensation 
of the face. 

The patient felt entirely well during the period of 
hospitalization. His blood pressure did not fall 
during the first day. He had no fever, nausea, vomit- 
ing, or diarrhea. His appetite was good. Proctos- 
copy on the tenth day revealed normal intestinal 
mucosa. Erythema, petechial hemorrhages, or 
icterus did not occur. There was no change in weight 
and no epilation or loosening of the hair of the scalp. 
The patient did not complain of fatiguability or 
weakness after leaving the hospital at the end of 2 
weeks. Six weeks after exposure he walked 20 miles 
over a mountain road in 1 day at an altitude of 6,00c 
to 8,000 feet, without undue fatigue or other ill 
effects. Thereafter, he resumed his usual practice of 
long, strenuous weekly hikes. No studies of sperma- 
togenesis were carried out. 

Examination 28 months after the accident re- 
vealed no changes in the patient’s physical condition. 
Slitlamp examination of the lenses showed no evi- 
dence of scarring. All laboratory tests, including 
kidney and liver function tests, metabolism, electro- 
cardiography, and blood and urine studies, were 
within normal limits. The Index of Fitness for Hard 
Work, developed by the Harvard Fatigue Labora- 
tory, was 103, an excellent score for an individual of 
his age. 

The last examination, 38 months after exposure, 
revealed no alteration in his condition. Laboratory 
tests were normal. 

Hematology. The changes in blood count during 
the 38 month period were as follows: initial granu- 
locytosis followed by instability of the total white 
count; a prompt lymphopenia which persisted for 2 
years; an eosinophilia beginning 5 days after expos- 
ure, exceeding 3,000 cells per cubic millimeter on 
two occasions, and lasting for over a year; an equivo- 
cal decrease in erythrocyte count, reaching its maxi- 
mum 40 to 70 days after exposure; an increase in the 
number of refractive neutral red granules in the 
lymphocytes; and a moderate aplasia of the bone 
marrow. 

Urine and blood chemistry. The blood sodium, 
chlorides, nitrogen, and serum proteins were always 
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Chart 3. Case 4. Six counts were done 1 year before 
exposure. These are averaged in Period I. No counts were 
done during Period II. 


within normal limits. The electrophoretic pattern 
of the serum proteins showed a questionable decrease 
in albumin and beta-globulin. The amount of sub- 
stance in the urine believed to contain corticoids was 
increased for 3 weeks, but the quantity of excreted 
coproporphyrins and urobilinogen was not altered. 
Occasional urinary amino acids were found in in- 
creased amounts but there was no constant amino- 
aciduria. Measurable amounts of radioactive sodium 
and radioactive phosphorus were found in the urine, 
but only radioactive sodium could be detected in 
the blood. 


The case histories of these 3 patients serve 
to illustrate the different degrees of severity of 
the acute radiation syndrome ranging from 
the fatal injury of Case 2 to the mild tissue 
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damage in Case 4 demonstrable only by hema- 
tological tests. This acute type of injury has 
long been known in animals exposed to large 
doses of x-rays but was rare in clinical experi- 
ence until the military use of the atomic bomb 
in Japan at the close of World War II. Al- 
though the present cases show the general pat- 
tern of the illness which characterizes the 
acute radiation syndrome, certain features of 
the case histories deviate from those seen in 
the Japanese patients and in most experi- 
mental animals. The reactions peculiar to the 
present cases depend upon the magnitude of 
the radiation doses, the uneven distribution of 
the radiation doses over the body, and the 
rather poor penetrating powers of the neu- 
trons. Before discussing the responses de- 
pendent upon such exposure factors, it seems 
worth while to consider the more general pic- 
ture of acute radiation injury due to a uniform 
exposure of the body to penetrating radiations 
such as was observed in the Japanese (17, 24). 

In the Japanese, most of the patients with 
radiation injuries also suffered from thermal 
burns or traumatic wounds. Uncomplicated 
radiation injuries occurred in only 5 to 15 per 
cent of the total casualties. The clinical re- 
sponse in these patients could be divided into 
two phases. The first was an immediate and 
transient phase separated by a period of rela- 
tive well-being from the second, a delayed 
febrile phase. The initial reaction resembled 
that seen in the present series of patients but 
varied in severity. Diarrhea was often present 
in addition to nausea, vomiting, and prostra- 
tion. During the succeeding period of relative 
well-being, the Japanese patients were not 
entirely well but were capable of physical exer- 
tion necessitated by the conditions existing at 
that time. The duration of this second phase 
of the illness varied inversely with the radia- 
tion dose. In general, the more prolonged the 
second phase of relative well-being, the better 
the prognosis of the patient. 

The febrile phase usually developed by the 
third week after exposure. Its onset was apt 
to be gradual and frequently was heralded by 
epilation of the hair of the scalp. Fever, 
petechial hemorrhages, and diarrhea were 
characteristic of this phase of the illness which, 
like the initial reaction, showed considerable 
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variation in severity. In those patients with 
fatal injuries, the toxemia became progressive- 
ly more severe and terminally was associated 
with agranulocytosis, bleeding from the mu- 
cous membranes and under the skin, and 
extensive oropharyngeal lesions of the anginal 
type. Death usually occurred before the sixth 
to eighth week after exposure. In persons who 
recovered from the acute febrile reaction, con- 
valescence was often prolonged but restora- 
tion to a state of apparently normal health 
was the rule. Several years after exposure, 
some of these persons developed radiation 
cataracts. 

The illness in Cases 2 and 3 conformed to 
the general pattern of the acute radiation in- 
juries in the Japanese. However, the unusual 
exposure conditions and a personal idiosyn- 
crasy in Case 2 were responsible for some of 
the reactions which deviate from the clinical 
course of the injured Japanese. Thus, the 
prompt and extensive destruction of his hand 
tissues, as well as the skin burn on his torso, 
were important in shaping his systematic reac- 
tion. Similarly, the absence of hemorrhagic 
manifestation (perhaps one of the most com- 
mon signs of injury in the Japanese) was prob- 
ably related to the sparing from destruction 
of the deeply placed bone marrow. Such pro- 
tection of some of the blood-forming tissues 
was a consequence of the absorption of the 
incident neutrons in the superficial few inches 
of flesh of his body. In addition to these reac- 
tions caused by the peculiar exposure condi- 
tions, the tachycardia and pericarditis dis- 
played by Case 2 are distinctly unusual reac- 
tions which have not been reported previously 
in patients with the acute radiation syndrome. 
The disturbance in cardiac rhythm may be 
presumed to be related to the Wolff-Parkin- 
son-White syndrome which had been previous- 
ly diagnosed in this patient. Persons with this 
congenital defect in the cardiac conduction 
system are known to be predisposed to cardiac 
arrhythmias of this type. Just how the peri- 
carditis fits into the clinical picture is not 
clear. It may have been infectious or uremic 
in nature. The clinical evidence for the exist- 
ence of either of these conditions is not good 
but neither was ruled out by appropriate 
laboratory tests. 
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For the most part, the other clinical and 
laboratory findings in Cases 2 and 3 are under- 
standable in terms of what has been said about 
the biological effects of radiation. Certain of 
the observations serve as particularly repre- 
sentative examples of individual radiation 
reactions or of the acute radiation syndrome. 
As such, they will be discussed briefly. 

The symptomatology during the febrile 
response of Case 2 is similar to that seen in 
other types of illnesses. Thus, the clinical pic- 
ture in Case 2 during the terminal stage of his 
illness resembled that seen in agranulocytosis 
of any kind. Also, the delayed systemic reac- 
tion of this patient was similar in many re- 
spects to the more prompt constitutional re- 
sponse of persons with extensive thermal 
burns. Fever, prostration, granulocytosis 
(sometimes succeeded by a terminal agranulo- 
cytosis), infection, anemia, duodenal ulcera- 
tion, bleeding by bowel, and weight loss may 
all be observed in burned patients. The sys- 
temic reaction in patients with thermal burns 
represents the nonspecific response of the 
body to tissue destruction and its usual com- 
plications. In the case of the acute radiation 
syndrome, this basic response is modified by 
the direct injury of some of the organ systems 
which usually participate in the reaction, for 
example, the bone marrow. 

The prompt and extensive destruction of 
the hand tissues in Case 2 was unlike that usu- 
ally seen in localized radiation injuries. This 
is in keeping with the magnitude of the radia- 
tion dose which amounted to about one hun- 
dred times the dose of x-rays given as a single 
course in the treatment of cancer. It has been 
shown by animal experimentation that expos- 
ure to such massive radiation doses produces 
rapid destruction of cells and edema of inter- 
stitial spaces even in radioresistant tissues 
such as muscle (15). This type of tissue dam- 
age is unlike that due to delayed cell death of 
the chromosomal type, which is found charac- 
teristically after exposure to lower but never- 
theless lethal radiation doses. Another unusual 
feature of the hand reactions is the dry gan- 
grene of the fingers. Damage to the small 
blood vessel in the dermis of irradiated skin 
undoubtedly contributes to the development 
of the superficial ischemic necrosis seen in 
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acute radiation ulcers but evidence of damage 
to larger vessels is not usually observed. It is 
understandable that the intense irradiation of 
the deeper hand tissues in this case should 
have led to obliteration of larger arteries and 
the resultant gangrene. 

The illness in Case 3 differs in some respects 
from the clinical picture seen in the Japanese 
survivors. Thus, the development of the 
febrile stage on the fifth day after exposure 
and its nonspecific nature are unusual. It is 
interesting that neither gastrointestinal symp- 
toms nor petechial hemorrhages occurred 
during this period although the prolongation 
of blood clotting time is evidence for a sub- 
clinical disturbance in the coagulation mecha- 
nism. The delayed fatiguability coincident 
with epilation suggests that this may have 
been the stage of the illness analogous to the 
third or febrile stage observed in the Japanese 
cases. Also, slow recovery from temporary 
sterility was found in the Japanese but the 
fertility in Case 3 in the face of low sperm 
counts and incomplete regeneration of the 
germinal epithelium is interesting. The devel- 
opment of the cataract is a well known late 
sequel to irradiation of the lens of the eye. 
Neutrons, at least when exposure periods are 
protracted, are particularly prone to produce 
cataracts of this type (1). 

The complete lack of symptoms in Case 4 
and the restoration to robust health in Case 3 
show that persons can withstand exposure to 
large doses of total-body radiation. It is im- 
portant for the attending physician to realize 
the extent of the recovery that is possible. 
This illustrates why every effort should be 
made to help a patient survive the critical 
period of the acute systemic reaction. 

The hematological changes require only a 
few comments. The prompt lymphopenia of 
all cases is characteristic of radiation injury 
and is one of the few isolated laboratory tests 
of diagnostic value. Terminal agranulocytosis 
such as was seen in Case 2 was the usual find- 
ing in the fatally injured Japanese. The 
eosinophilia displayed in Case 4 has been re- 
ported as an inconstant finding in persons 
chronically exposed to radiation (12). A rela- 
tive eosinophilia was frequently noted in the 
Japanese survivors. An increase in the num- 
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ber of neutral red-staining lipid droplets in the 
lymphocytes of irradiated persons has been 
described (8). It is probably a nonspecific 
manifestation of cell damage (13). It can be 
seen from these cases that the anemia in a 
person with acute radiation syndrome is not 
severe in the absence of severe bleeding or 
other injury. Transfusions would have had 
limited value in these particular cases from the 
point of view of red blood cell replacement but 
are amply justified in other cases of acute radi- 
ation injury. The decreased coagulability of 
the blood in Cases 3 and 4 is believed to be 
due to the presence of a circulating anticoagu- 
lant which resembles heparin in some of its 
properties. This defect in the clotting mecha- 
nism is one of the reasons for the hemorrhagic 
manifestations seen in the acute radiation 
syndrome. 

It is questionable whether or not significant 
changes in blood chemistry occurred in Case 3. 
(The studies in Case 2 are too limited to be of 
value in this discussion.) In a fatally injured 
patient exposed at the same time as Case 3, 
blood chemistry studies showed a gradual fall 
in blood chlorides, a terminal rise in serum 
nitrogen, and an elevation in the plasma globu- 
lins. Even in this case, however, the disturb- 
ance in blood nitrogen and electrolytes was not 
sufficient in itself to have caused the death of 
the patient. Increased urobilinogen excretion 
is not striking in the present cases but was ob- 
served in the fatally injured patient to which 
reference was just made. This, together, with 
the amino-aciduria, indicates probable liver 
damage in this particular patient. The in- 
creased excretion of incompletely identified 
urinary substances believed to be corticoid-like 
material is suggestive of adrenal dysfunction 
in Cases 2 and 3. The potassium excretion in 
Case 3 is above the levels usually found in 
persons on a normal diet. In the absence of 
balance studies, this cannot be interpreted as 
strictly indicating accelerated tissue break- 
down but it suggests that this may have been 
so. The disturbance in porphyrin excretion in 
Cases 2 and 3 points toward a disturbance in 
hemoglobin metabolism. 

The pathological study in Case 2 shows that 
cell destruction, proliferation, and inflamma- 
tion were going on simultaneously in different 




















organ systems. The destructive process (pre- 
sumably the fundamental lesion produced by 
radiation) was most evident in the radiosensi- 
tive organs and in the superficial tissues which 
received the highest radiation dose. Many of 
the dying cells were in mitosis; such cell death 
is a consequence of radiation-induced damage 
to chromosomes. The proliferative response of 
the epithelium of the sweat glands is one that 
has not been reported previously in radiation 
injury. It probably represents a response to 
injury of these cells rather than direct stimula- 
tion by the radiation. The inflammatory re- 
sponse in the infarcted tissues was unusual 
only because of the absence of granulocytes in 
the cellular exudate. The histologic examina- 
tion does not provide a clue as to the etiology 
of the pericarditis. 

The radioactivity of the tissues in these 
cases was the result of the interaction of the 
neutrons with the elements in the body. This 
nuclear reaction is the same physical phenome- 
non as that employed in the commercial pro- 
duction of radioactive elements. Radiophos- 
phorous, for example, is made by exposing 
ordinary stable phosphorus to the neutrons 
inside a uranium pile. In the commercial pro- 
duction of radioisotopes—as in the present 
cases—atoms capture neutrons and become 
radioactive. The amount of radioactivity in 
the tissues of these patients provided a meas- 
ure of the number of neutrons which entered 
their bodies. It should be pointed out that the 
level of radioactivity induced in the bodies of 
these patients was so low that it did not con- 
tribute significantly to their radiation doses; 
furthermore, it did not constitute a radiation 
hazard to persons with whom they came in 
contact. 


TREATMENT OF RADIATION INJURIES 


It has been shown in animals that pretreat- 
ment in any one of a number of apparently un- 
related ways, e.g., flooding the tissue with 
certain chemicals such as cysteine (27) and 
glutathione (6), injection of estrogens (31), 
lowering the oxygen tension (9), and shielding 
the spleen (18), all minimize the biological 
damage produced by radiation provided that 
they be used before exposure of the animal. 
The methods are without effect if used after 
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irradiation. Innumerable experiments have 
been conducted in an attempt to find an effec- 
tive means of treating animals injured by radi- 
ation (30). Although claims for the beneficial 
effects of a number of drugs and hormones 
have been made, much of these data are con- 
troversial. Antibiotics appear to be the only 
therapeutic agents of unquestionable value in 
the treatment of experimentally produced 
radiation injury in animals. 

These facts force one to adopt a realistic 
attitude toward the problem of treating 
acute-radiation injuries. This attitude can be 
stated simply: there is no known method of 
saving cells fatally injured by radiation, even 
though an individual cell may survive for an 
indefinite period after exposure. One must 
depend solely on spontaneous regeneration of 
tissues of internally placed organs. However, 
in superficially placed lesions of limited size, 
surgical repair also can sometimes be em- 
ployed. Thus, the medical problem during the 
acute stage of radiation injury is reduced to 
one of supportive therapy to help the patient 
survive until such time as adequate tissue re- 
generation has occurred. The picture is not 
altogether discouraging since the regenerative 
powers of tissue are great. This is so at least 
following exposure to radiation doses which 
damage radiosensitive organs primarily. Sup- 
portive therapy, essentially a passive form of 
therapy, is of little value in saving persons 
exposed to supralethal doses of radiation. 

The treatment of localized superficial radia- 
tion injuries is well discussed in a recent re- 
view by Brown, McDowell, and Fryer. They 
state that pain is reduced if the ulcerated sur- 
face is sealed off from air by bland ointments. 
Surgical repair cannot be employed until 
maximum tissue necrosis has occurred. It may 
be necessary to wait for months following ex- 
posure before the extent of the lesion and the 
degree of spontaneous restoration of epithe- 
lium can be assessed. If healing is delayed or 
the resultant skin is fragile and atrophic, free 
grafts may be used after excision of the 
necrotic and poorly vascularized tissue. The 
damaged skin, whether repaired surgically or 
not, must be examined periodically through- 
out the life of the patient in order to detect the 
development of keratotic or cancerous lesions. 
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The hands of patient in Case 2, injured by 
an overwhelming dose of radiation, posed a 
therapeutic problem that had not been. en- 
countered previously in radiation injuries in 
man. In so far as the prompt destruction of 
soft tissues and the blood vessel damage were 
concerned, the injured tissues showed many 
features in common with those seen in the 
crush syndrome and in immersion foot. In 
retrospect, it is obvious that the treatment 
used (sympathetic block, débridement, and 
frequently changed pressure dressings) accom- 
plished little in the way of controlling pain or 
reducing the absorption of toxic products of 
tissue breakdown. However, at the time of 
injury there was no way of evaluating the 
magnitude of the radiation dose or the extent 
of the tissue damage. In the second fatally 
injured patient, previously referred to in this 
paper and who showed the same extensive 
tissue damage, the hands and forearms were 
placed in cracked ice continuously as soon as 
the degree of damage became apparent. This 
treatment controlled pain, limited the progress 
of the lesion and presumably diminished the 
release of noxious agents from the dead and 
dying tissues into the general circulation (21). 

The steps to be taken in the treatment of 
generalized radiation injuries consist of liberal 
use of antibiotics, transfusions of whole blood 
and plasma, replacement of fluids and elec- 
trolytes, complete bed rest, and good nursing 
care (7, 26). Antibiotics, particularly aureo- 
mycin or terramycin, which are directed at 
intestinal bacteria and which can be taken 
orally, have been shown to be the most effec- 
tive single agent in reducing mortality of 
irradiated animals (10, 11). The value of re- 
placing electrolytes, fluids, blood, and plasma 
is less firmly established on an experimental 
basis but are amply justified on clinical 
grounds. ‘Toluidine blue is said to combat 
bleeding tendencies by neutralizing the excess 
of anticoagulant (possibly a heparin-like mate- 
rial) which sometimes can be demonstrated in 
the circulating blood (2). Little is known of 
the problem of nutrition in patients with an 
acute radiation syndrome except that it is a 
serious one. Food intake is markedly reduced 
during the period of acute illness. Further- 
more, animal experiments show that the ab- 
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sorption of ingested food is impaired (3, 23). 
Good nursing care and bed rest are important 
for such factors as exercise have been found 
to increase the mortality of irradiated ani- 
mals (19). 

The discussion of treating patients with 
acute radiation injuries is not complete with- 
out commenting on the problem of care of 
casualties after an atomic explosion. Although 
the type of injuries will vary according to 
whether the explosion occurs high in the air or 
near the ground, it is generally recognized that 
flash burns and traumatic injuries will be sus- 
tained over a greater area than will injuries 
due to ionizing radiation (28). Thus, in the 
Japanese, the acute radiation syndrome un- 
complicated by burns or mechanical trauma 
occurred in only 5 to 15 per cent of the total 
casualties. Radiation damage due to total 
body exposure in persons also suffering from 
thermal burns and traumatic injuries was 
more frequent than the acute radiation syn- 
drome alone. It is important to realize that 
localized radiation injuries like the hand and 
skin damage in Case 2 did not occur among 
the Japanese. Treatment of the systemic reac- 
tion in the three types of injury likely to be 
encountered, alone or in combination in 
atomic warfare, is supportive in nature and 
will be guided by the clinical condition of the 
individual case. 
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THE MANAGEMENT OF VESICOVAGINAL FISTULA 
FOLLOWING ABDOMINAL TOTAL HYSTERECTOMY 


HENRY C. FALK, M.D., F.A.C.S., and IRVING A. BUNKIN, M.D., F.A.C.S., 
New York, New York 


N previous years obstetrical trauma was 
the most frequent cause of vesicovaginal 
fistulas. As a result of improved obstetri- 
cal technique, x-ray pelvimetry, and the 

safety of cesarean section, fistulas secondary 
to such trauma are now uncommon. The ad- 
vent of more extended pelvic surgery (such as 
vaginal hysterectomy, total abdominal hys- 
terectomy for benign disease, and radical hys- 
terectomy for carcinoma of the cervix) has 
made gynecological surgery the most common 
cause of fistulas. 

The surgeon must be constantly on the alert 
with respect to the bladder during the hyster- 
ectomy in order to prevent injury to this 
organ. If the bladder is injured and the injury 
is not recognized, a vesicovaginal fistula usu- 
ally follows. 

During these gynecological procedures, the 


bladder is especially vulnerable because ap- 
proximately 2 centimeters of the bladder wall 
above the trigone are in close contact with the 


anterior vaginal wall and cervix. Injury to 
the bladder in this region can be avoided by 
attention to the following: 

First. The proper plane of cleavage between 
the bladder and the anterior vaginal wall must 
be found so that the bladder can be freed 
downward off the anterior vaginal wall and 
displaced out of danger. 

Second. The vagina should be entered 
posteriorly. 

Third. The vagina should be severed very 
close from its attachment to the cervix once 
the posterior fornix has been entered. This 
has a tygofold purpose: (a) it prevents injury 
to the bladder because most often the free 
edge of the anterior vaginal cuff is about 1 to 
1.5 centimeters above the interureteric ridge 
and ureteral orifices; (b) it straightens out the 
fornices thereby lengthening the vagina. 


From the Gynaecological Service of Beth Israel and French 
Hospitals, New York. 


During the freeing of the bladder from the 
vagina and cervix, small vessels to the bladder 
may be injured because of the rich vascular 
anastomoses. The need for hemostasis by su- 
ture or clamping of vessels close to the bladder 
wall is not infrequent. The procedure may 
result in necrosis and subsequent fistula for- 
mation which may not appear until 1 to 3 
weeks after operation. 

If the bladder has not been displaced down- 
ward sufficiently, it may be injured. A suture 
on the anterior cuff of the vagina for hemosta- 
sis may include the bladder wall with subse- 
quent necrosis and late fistulous formation; or 
the application of clamps for traction on the 
vaginal cuff in this area may produce a similar 
injury with the same result. 

There are several problems to be considered 
in the management of vesicovaginal fistula 
following total abdominal hysterectomy since 
it differs materially from the management of 
other types of vesicovaginal fistula. This 
fistula is always at the vault of the vagina and 
on the anterior wall. The transverse scar in 
the vault forms the posterior margin of the 
fistula (Fig. 1). Just behind this scar is the 
posterior vaginal wall and the cul-de-sac of the 
peritoneal cavity. Because of the depth, inac- 
cessibility, and fixation of these fistulas, the 
handling of these cases vaginally has been 
regarded as very difficult. 

Numerous methods had been devised to 
cure this type of vesicovaginal fistula. 

In 1881, Trendelenburg attempted a trans- 
vesical approach and after several successes 
described the method in 1890. He advocated 
this procedure in case the fistula was high and 
inaccessible and in case the cervix was absent. 
The fistula was elevated into the wound by an 
assistant’s finger in the vagina. A small hook, 
or safety pin, was suggested by Young (1927); 
Falk used gauze in the vagina. After the 
bladder was opened, traction brought the 
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Fig. 1. Vesicovaginal fistula exposed with weighted 
speculum and retractors. The fistula is always on the 
anterior vaginal wall in front of the scar on the vault of the 
vagina. 


fistulous tract into the wound. Through the 
transvesical incision, the bladder wall was 
separated from the vagina for about 1.5 centi- 
meters around the fistula. The vaginal wall 
was Closed with a series of interrupted sutures 
of medium silk, the vaginal mucosa being 
everted into the vagina. The bladder mucosa 
and the bladder wall were closed in separate 
layers with interrupted fine chromic catgut. A 
suprapubic drain was left in the bladder. 





Fig. 3. Four silk sutures are inserted so as to make the 
vault of the vagina accessible. 





Fig. 2. If fistulous opening is large enough, a Foley 
catheter may be inserted for traction to expose the area to 
be denuded. 


Douglass recommended this technique in the 
presence of marked fixation of the fistula. 
Von Dittel in 1893, Saenger in 1929, and 
Legueu in 1913, popularized a_transperi- 
toneal approach. Counseller also advocated 
this method. By this method, after the ab- 
domen is opened, the vagina and bladder are 
separated from each other at the site of the 
fistula. The opening in the bladder and in the 
vagina are closed separately. Walters placed 





Fig. 4. Four quadrants of vaginal mucosa are outlined 
for denudation. The fistulous tract is not denuded. 
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Fig. 5. The quadrants are removed separately by sharp 
dissection. 


a piece of omental fat between the vagina and 
bladder and this prevented the sutured open- 
ings from coming in contact with each other. 
These methods were not only technically diff- 
cult and shocking procedures, but when the 


Fig. 7. The first row of interrupted No. 00 chromic cat- 
gut sutures has been placed. Several sutures are placed 
lateral to fistulous opening. The denuded posterior vaginal 
wall is used as a flap to cover the fistulous opening. 


Fig. 6. 


Note that the upper quadrants are removed 
last. 


latter procedure failed there was inevitably 
urinary extravasation into the peritoneum. 

Latzko in 1913 reported his first case, and in 
1942 he reported 31 cases of vesicovaginal 
fistulas cured by a partial colpocleisis, a 
modification of the Simon (20, 21) opera- 


tion reported in 1867. Simon reported 12 
cures for 12 obstetrical fistulas. In his pro- 
cedure, a ring of vaginal mucosa was denuded 
near the fistula and the wound surface was 
sutured with sagittally applied stitches. A 
diverticulum of the bladder inevitably fol- 
lowed. Stone formation occurred in one of 
Simon’s cases. Modern surgeons have dis- 
carded this procedure because it always pro- 
duced a diverticulum of the bladder, and since 
the uterus was still in situ, the patients men- 
struated into their bladders. 

The Latzko operation for the cure of vesico- 
vaginal fistula is used only following total 
hysterectomy. It advances a new principle in 
the repair of vesicovaginal fistula. The de- 
nuded posterior vaginal wall is used as a flap 
to cover the opening in the bladder (Figs. 12 
and 13). The raw surface of the posterior vagi- 
nal wall is soon covered by a thin layer of 
bladder epithelium. No diverticulum will 
form. This procedure does not require the 
vesical edges of the bladder to be denuded, 
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Fig. 8. The first row of sutures has been tied. A second 
row of sutures is similarly placed. 


nor does it require the bladder musculature to 
be sutured to itself; thus there is never any 
tension on the suture lines. For this type of 
fistula it is the procedure of choice because it 
has no inherent mortality, it is safe, easily 
performed, is associated with little shock or 


hemorrhage, and the danger of peritoneal con- 


tamination is slight. The fistula is almost 
always cured at the first operation. 

The success of this type of procedure de- 
pends on the following facts: (1) The fistula 
always occurs in the apex of the vagina; 
(2) the anterior and posterior vaginal walls 
normally are in contact. Thus, when the 
denuded anterior and posterior vaginal walls 
are sutured to each other, there is no tension 
on the suture line; (3) distention of the blad- 
der does not cause any tension on the suture 
line. 

The repair of a postoperative fistula should 
not be undertaken too soon after the initial 
hysterectomy or following a failure at repair. 
It is best to wait at least 3 months. During 
this time the postoperative exudate is usually 
completely absorbed, contraction of the oper- 
ative site has taken place, and any soft granu- 
lations which may have developed can be re- 
moved. Occasionally, small pin-point fistulas 
will close spontaneously in 6 to 8 weeks. 
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Fig. 9. The third row of sutures approximates the cut 
mucous membrane edges. 


During this waiting period, local measures 
such as warm douches and hot sitz baths 
should be given to prevent excoriation from 
escaping urine. A soothing ointment may be 
used externally to protect the vulva. An 
attempt should be made to keep the urine 
acid and bacteria-free. 

Before surgery, the surgeon must have a 
complete knowledge of the anatomy and pa- 
thology of the specific fistula. Bladder and 
kidney complications should be ruled out by 
excretory urography and cystoscopy. The 
exact location of the fistula in relation to the 


Fig. 10. Mucous membrane edges of the vaginal vault 
have been approximated. 








Fig. 11. Sagittal section of the bladder and vagina show- 
ing the fistulous opening. 


ureteral orifices is to be ascertained. Cul- 
tures should be made of the bladder urine. 
Depending upon the bacterial flora, the proper 
antibiotic compounds should be administered 
preoperatively and postoperatively. If slough 
or infection is still present in the margin of the 
fistulous opening, the operation should be de- 
layed until this is entirely healed. 

It must be remembered that each fistula 
presents its own problems but that all fistulas 





Fig. 12. Sagittal section showing the denuded area. 
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Fig. 13. Sagittal section showing coaptation of the 
anterior and posterior vaginal walls without tension. 


have certain common difficulties. These fistu- 
las are high in the vaginal vault and usually 
are inaccessible. They are frequently associ- 
ated with abundant scar tissue which may 
obliterate cleavage planes. Previous attempts 
at closure may compound the difficulties. 

Success of this operation of partial colpo- 
cleisis depends upon the careful observance of 
many details: 

Accessibility and Visibility 

1. The patient is placed in the lithotomy 
position, in preference to the lateral Sims’ or 
prone position, to facilitate the recognition of 
the anatomical features. 

2. A good light which is directed into the 
vagina either as a spotlight or a headlight is 
necessary. 

3. A weighted speculum may be used poste- 
riorly. It will be found, however, that the use 
of one-half of a Sims’ speculum with a straight 
handle attached is more advantageous be- 
cause it may be moved (Fig. 1) as necessary 
during the dissection. Laterally, the vagina 
is held open by means of two narrow Deaver 
retractors. 

4. If necessary, an episiotomy (medial or 
mediolateral), or a Schuchardt incision, will 
help to make the vault more accessible, par- 
ticularly in the nulliparous vagina. 
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TABLE I.—RESULTS IN 9 CASES—ALL CURED 






































Time of 
Case Original a f Locati i 
: Ppearance o' ation Previous attempts Result of 
a No. Date pathology Operation incontinence of fistula at closure colpocleisis 
postoperatively 
I 3- 81944 | Myoma uteri | Abdominal total hys-| 8 days Above trigone Rt. nephrectomy. 2 vag-! Cured 
161135 terectomy inal and 2 transvesical 
43 1942 attempts at repair. 
Cured for 1 year. After’ 
last abdominal proce- 
dure, calculi appeared. 
Fistula recurred. when 
calculi removed 
2 9- 1-1944 | Myoma uteri | Abdominal total hys-} 8 days Above trigone Suprapubic cystotomy | Colpocleisis and 
112087 terectomy 1944 excision of su- 
44 prapubic sinus. 
Cured 
3 10-16-1944 | Carcinoma of | Radical total abdomi-| 8 days after| In trigone close to| Rt. nephrectomy and| Cured 
167260 cervix (previ-| nal (Wertheim) 1943} first opera-| interuretericridge,| transvesical closure of 
37 ous radium in tion in 1943 size 2.5 cm. fistula. Recurred in 7 
1942) days 
4 9-28-1948 | Myoma uteri | Abdominal total hys-| 17 days Above trigone. Pin-| Transabdominal attempt} Cured 
140981 1948 terectomy 1943 head size at repair, April, 1948. 
48 Failed. Vaginal at- 
tempt at repair, Au- 
gust, 1948. Failed 
7-16-1948 | Myoma uteri | Abdomina! total hys-| 10 days Above trigone. Pin-| 2 vaginal attempts at re-| Cured 
2092 terectomy 1946 head size pair April and October, 
33 1947, failed 
6 8- 7-1949 | Myoma uteri | Abdominal total hys-| 8 days 0.5 cm. diameter} None 
221047 terectomy 8 weeks between ureteral Cured 
47 before orifices and above 
interureteric ridge 
7 10-27-1949 | Myoma uteri | Abdominal total hys-| 10 days Above interureteric| None Cured 
146250 terectomy 1948 ridge. Pin-point 
49 size 
8 8-16-1950 | Myoma uteri | Abdominal total hys-| 3 days 3 cm. in diameter.} None Cured 
134528 terectomy and left Medial to rt. ure- 
40 salpingo-oophorec- teral orifice; poste- 
tomy 1950 rior to interureter- 
ic ridge 
9 6-9-1950 Myoma uteri | Abdominal total hys-| 21 days 1.5 cm. in diameter| None Cured 
1363590 terectomy 1950 and about .5 cm. 
40 behind interure- 
teric ridge in mid- 
line 


























Mobilization and Denudation 


1. The vaginal vault may be mobilized by 
placing heavy silk traction sutures through its 
walls at the outer corners of the area of vagi- 
nal mucous membrane which is to be denuded 
(Fig. 3). A distance of 1.5 centimeters from 
the fistulous opening is allowed on the anterior 
and posterior vaginal walls. 

A 5 cubic centimeter Foley catheter (Fig. 2), 
or a Lowsley perineal retractor, inserted 
through the fistula (if it is large enough), 
brings the fistula nearer the vaginal outlet and 
aids in fixing the vaginal vault. 

2. The area to be denuded is marked off on 
the anterior and posterior vaginal walls with a 
sharp knife (Fig. 4). The denudation is simpli- 
fied if the mucous membrane is removed in 
quadrants (each one-quarter of the total area), 


starting with the lower two quadrants (Fig. 
5). Excision is made right up to the opening 
of the fistula. The edges of the fistula are not 
freshened and they are not sutured to each 
other. (It should be noted that this operation 
is essentially a flap operation where the poste- 
rior vaginal wall is used to cover the fistulous 
opening, Figs. 11, 12, 13.) 


Suture Technique 


1. The type of suture material used is fine 
chromic catgut (No. oo or No. ooo) on a small 
Lilienthal needle. 

2. Sagittal sutures are placed from above 
downward to coapt the raw denuded surfaces 
of the anterior and posterior vaginal walls. 
The first row of sutures begins and ends lateral 
to the fistulous opening (Fig. 7). A small 
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amount of tissue is included in each bite, and 
the sutures are not tied until they have. all 
been placed. The first row of sutures should 
completely close the fistulous opening. The 
second row (Fig. 8) of sutures approximates 
the raw surfaces of the anterior and posterior 
vaginal walls. A last row (Fig. 9) of sutures 
approximates the vaginal mucous membrane 
to vaginal mucous membrane (Fig. 10). 
Enough mobilization and denudation must be 
secured to avoid any tension in the region of 
the sutures. 

3. The vaginal walls should never be sutured 
from side to side. The one failure in Latzko’s 
original series occurred when sutures were 
applied from an anterior to a posterior di- 
one Postoperative Care 

A retention catheter is left in situ in the 
bladder for 24 hours. Since there is a constant 
flow of urine into the bladder, it is impossible 
to keep the bladder dry even with an indwell- 
ing catheter. After 24 hours, the patient is en- 
couraged to void and the bladder is catheter- 
ized every 2 hours, if necessary. Each day the 
time between catheterization is gradually 
lengthened. These patients are comfortable 
and move about without any difficulty. They 
may be ambulated after 24 hours. 

Depending upon the bacteriological findings 
on urinary cultures, the proper sulfonamides 
or antibiotic compounds are administered. 
The patient may be discharged after g to 10 
days. 

SUMMARY 

1. The pathological anatomy of the fistula 
which follows abdominal total hysterectomy 
has been described. 

2. The underlying principles for managing 
the vesicovaginal fistula have been enumer- 
ated. 

3. A vaginal procedure for the cure of vesi- 
covaginal fistula following total abdominal 
hysterectomy is outlined. The operation is a 
partial, high colpocleisis. 

4. Nine cases of vesicovaginal fistula are 
reported. Several of the patients had been sub- 
jected either to previous vaginal or trans- 
abdominal operations, or both, in attempts to 
cure the condition. The Latzko colpocleisis 
was successful in all 9 cases (Table I). 
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BLOOD TRANSFUSIONS 


TIMOTHY R. TALBOT, JR., M.D., Philadelphia, Pennsylvania 


BLOOD transfusion is now a common- 
place procedure. It is a relatively 
simple matter for clinicians to order 
and obtain large amounts of blood 

from the hospital blood banks. However, the 
ease with which blood can be procured and ad- 
ministered has created some paradoxical prob- 
lems. These problems will be discussed in the 
light of knowledge which is available concern- 
ing transfusions. 

One group of such problems arises from the 
use of more blood than is necessary. There 
has been a failure of clinicians, and particu- 
larly surgeons, to recognize that there con- 
tinue to be many serious hazards in blood 
transfusions. 

Another problem has been created by the 
fact that many radical surgical procedures are 
entirely dependent upon the availability of 
very large amounts of blood at the time of op- 
eration. The result of this has frequently been 
to place demands upon the blood banks which 
could be met only by the use of blood which 
does not agree in Rh type with the Rh type of 
the patient. 


THE USE OF RH POSITIVE BLOOD IN 
RH NEGATIVE PATIENTS 


On many occasions it is necessary to pro- 
vide Rh positive blood for Rh negative pa- 
tients, when the requirements of the operative 
procedure clearly indicate a demand in excess 
of available supply. 

The criteria for permitting such a practice 
must be rigidly established and followed. 

If the patient is Rh negative and must re- 
ceive Rh positive blood, the patient’s serum 
must be tested for evidence of sensitization to 
the Rh factor. This is usually accomplished 
by means of the Coombs-test. Another test 
has more recently been used as a standard pro- 
cedure in many blood banks. It consists of the 
use of Rh positive test cells which, when 


From the Memorial Hospital, New York, where Dr. Talbot 
formerly was director of the blood bank. 
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treated with a solution of the enzyme trypsin, 
become agglutinable in saline dilutions of in- 
complete or blocking Rh antisera (13). This 
test has been referred to as the trypsinized red 
blood cell test (15, 16). It is important that 
the test cells contain as many of the known 
blood factors as possible, since this broadens 
the spectrum of reactivity, or, in other words, 
permits the detection of a larger number of 
antibodies. Although the most frequent cause 
of isoimmunization is the D antigen, the other 
antigens of the CDE (viz. Rh positive) system 
are known to cause such immunization. The 
cde (viz. Rh negative) antigens have been 
known on rare occasions to produce immuni- 
on and subsequent hemolytic reactions 
8).! 

These are problems which belong within the 
province of the blood bank and the hematol- 
ogist. Nevertheless, the surgeon and internist 
must be sufficiently acquainted with these 
facts so that they can understand the poten- 
tial hazards that are involved. An excellent 
review by Diamond and Allen, “Rh and Other 
Blood Groups,” has been published and pro- 
vides a clear description of this subject. 

Approximately 50 per cent of D negative in- 
dividuals are sensitized by a transfusion of D 
positive blood. Between 50 and 75 per cent of 
such individuals become sensitized “‘if the at- 


1Diamond (6) makes the following comments concerning the 
terminology of the Rh factor: “The antigens and antibodies are 
not confusing if they are considered one by one, employing the 
nomenclature of Fisher and Race, which is based on assigning 
letters (C, D, E, c, d, e) to the specific antigens of the Rh system.... 
Although it is recommended that the CDE nomenclature be 
adopted as standard (Castle, W. B., Wintrobe, M. M., and 
Snyder, L. H. Nomenclature of anti-Rh typing serums. Science, 
1948, 107: 27-31), the Wiener abbreviations are indispensable 
in conversation, and must be known if much of the literature is 
to be understood.” 

Levine (Bull. N. York Acad. M., 1949, 25: 244-249) tabulated 
the various types of Rh positive and Rh negative individuals as 
follows, including their frequency in the white population: 


I. — mae 54 Ce = e 13.0 
2. De iRhe 15 6. er 1.5 
Rh+3° DCE Rhe 14 Rb- 7 dcE rh” 0.5 


4. Dce Rho 2 8. dCE rh’rh” Very rare 

It can be seen that the presence or absence of the D factor de- 
termines whether or not the individual is Rh+ or Rh—. Sim- 
ilarly the Rh—Hr antisera have the following terminology 
applied to them: anti-D (anti-Rho); anti-d (anti-Hro); anti-C 
(anti-rh’); anti-c (anti-hr’); anti-E (anti-rh”); anti-e (anti-hr’’) 
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tempt at immunization is sufficiently pro- 
longed” (6). This is important since many of 
the Rh negative patients who have received 
Rh positive blood at the time of operation will 
require further transfusions during the post- 
operative period or at some time thereafter. 
These patients may be difficult to type in the 
postoperative period, and may be incorrectly 
typed as Rh positive unless a careful check is 
maintained against a list of such patients. 

The best procedure is to give these patients 
nothing but Rh negative blood after they have 
once received an Rh positive transfusion. In 
this way the chances of immunization are re- 
duced. Furthermore, the chances of a hemo- 
lytic reaction due to an already existing but 
undetected immunization are avoided. The 
possibility of technical errors is also reduced 
by this rule. The patient’s home physician 
should be notified of the fact that his Rh nega- 
tive patient has received Rh positive blood, so 
that any future transfusions will be given only 
after proper studies have been completed. 

Obviously, no patient should receive blood 
of the wrong type if it can be avoided. There 
are occasions, however, when the demand 
must be balanced against the supply, and 
when it is not only justified but necessary. If 
the patient is found to be sensitized to the Rh 
factor, there is no alternative except the use of 
Rh negative blood. In dire emergencies, even 
this rule must be discarded and the danger of a 
hemolytic reaction on the one hand weighed 
against death from hemorrhage or shock on 
the other. 


THE HAZARDS AND DISADVANTAGES OF TRANS- 
FUSIONS 


There are at least five other hazards or dis- 
advantages which make it mandatory for the 
clinician to weigh the advantages of transfu- 
sions against the dangers or inadvisability of 
giving blood. These are well known, but the 
ease and safety with which blood transfusions 
can now be administered have apparently 
caused these dangers frequently to be forgot- 
ten or overlooked. 

These hazards are: (1) depression of 
erythropoeisis; (2) homologous serum jaun- 
dice; (3) artificial or iatrogenic polycythemia; 
(4) hemolytic transfusion reactions; (5) pyro- 
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genic transfusion reactions. The last are, of 
course, not nearly as serious as hemolytic re- 
actions, although in a debilitated patient it 
would be difficult to say that they are harm- 
less (9). 

During the postoperative period the patient 
may have a moderate reduction in circulating 
hemoglobin. During this phase it is frequently 
necessary to rely on intravenous rather than 
oral feeding. The best available evidence in- 
dicates that blood is not a rapidly utilized 
form of protein (10). A moderate depression 
in circulating hemoglobin may not be allevi- 
ated until the patient’s nutritional status as a 
whole is corrected. There is further evidence 
that the artificial maintenance of a normal or 
near-normal level of hemoglobin acts as a de- 
pressant on erythropoeisis (10). Therefore, 
there is no rational basis for the use of blood 
solely for nutritional purposes, in the absence 
of a definite anemia. 

The incidence of homologous serum jaun- 
dice continues to be distressingly high. This 
disease is transmitted by blood transfusions as 
well as by plasma infusions and other means 
such as contaminated syringes and needles (1). 
Work is in progress which is designed to find 
some means of chemical inactivation of the 
virus which causes homologous serum jaun- 
dice. The method recently reported by Mc- 
Clure, Hartmann, and Mangun has been ap- 
plied to both plasma and whole blood, but 
further work is necessary before it becomes 
widely applicable. It is obvious that every ad- 
ditional pint of blood increases the chances 
that the recipient will acquire this serious dis- 
ease. The incidence of homologous serum 
jaundice from blood transfusions alone may be 
as high as 0.26 per cent (1). Thus, in patients 
who receive 15 pints of blood, the incidence 
can be expected to be as high as 2 per cent or 
more. Mortality has been reported to be from 
0.2 per cent (7) to 27 per cent (14). Recovery 
from surgical procedures has all too often been 
retarded or prevented by the occurrence of 
hepatitis. ; 

There have been occasional instances in 
which patients have been given an excess of 
blood and have as a consequence become poly- 
cythemic. It has been shown that such pa- 
tients do not undergo anesthesia or surgical 
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operations as well as those who are not ple- 
thoric (2). It is also well known that throm- 
botic episodes are common in polycythemia 
(4). The incidence of venous thrombosis, 
coronary thrombosis, and even of cerebral and 
hepatic vein thrombosis can, therefore, be ex- 
pected to be higher in those patients who have 
been transfused to the point of plethora. 

It is, therefore, important to emphasize that 
plasma may be the agent of choice in some pa- 
tients. Such patients include those with shock 
or bleeding, who require further expansion of 
the blood volume, but in whom the hematocrit 
is already elevated to or above normal levels. 
It is just as unwise to permit the hematocrit to 
rise above the range of 45 to 50 per cent as it is 
to allow the continuation of severe anemia. 

When one administers blood to a patient, he 
is to a certain degree dealing with unknown 
factors and unpredictable effects. Many “py- 
rogenic” reactions cannot be explained, and 
many hemolytic reactions must be similarly 
classified. One must also admit that human 
errors continue to exist in spite of the most 
rigid precautions. For one reason or another 
the incidence of hemolytic reactions is between 
0.01 and o.5 per cent (4,11). The incidence of 
pyrogenic or urticarial reactions is usually be- 
tween 1.8 and 2.7 per cent (5, 11). The mor- 
tality of hemolytic transfusion reactions has 
been reported to be approximately 50 per cent. 
The mortality appears to be roughly propor- 
tional to the amount of blood given (17). 

It is a common experience in most hospitals 
to find that at least as many errors occur out- 
side of the blood banks as occur within them. 
Failure of the anesthetist or doctor to read 
carefully the labels on the bottles before giving 
blood to patients is probably the most fre- 
quent cause of hemolytic reactions. Another 
cause is improper labelling of the blood sam- 
ples which are used for cross-matching. The 
best means of overcoming these errors is to in- 
sist that at least two people check both the 
name of the patient and the label on the bottle 
before the blood is administered. 

For all of these reasons the clinician, and es- 
pecially the surgeon, must give careful con- 
sideration to every transfusion which he or- 
ders. He must decide whether or not the loss 
by his patient of a few cubic centimeters of 
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blood is sufficient cause for a transfusion. In 
postoperative periods he must decide whether 
or not a patient whose hemoglobin level is, for 
example, 12.0 grams per 100 cubic centimeters 
should be given a transfusion, or if more ade- 
quate general nutrition should be considered, 
or whether simple ferrous sulfate by mouth at 
a later date will suffice. He alone can decide 
whether or not to subject a patient to these 
risks, and he alone can decide that these risks 
are justified. 


CONCLUSIONS 


The ease with which the clinician is now en- 
abled to order and procure stored blood for 
transfusions has created a situation in which 
more transfusions are being given than is ei- 
ther wise or necessary. Many serious hazards 
continue to exist and blood transfusions are, 
both potentially and actually, a dangerous un- 
dertaking. It is unfortunate that there are 
such risks; but it is essential that the clinician 
recognizes their existence. 
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RADIOACTIVE IODINE AS AN ADJUNCT TO 
THE SURGICAL MANAGEMENT OF 
DISEASES OF THE THYROID 


BROWN M. DOBYNS, M.D., Ph.D., Boston, Massachusetts 


INCE radioactive iodine first became 
available for the study of thyroid 
physiology and particularly since its 
more abundant production by the 

Atomic Energy Commission, much funda- 
mental knowledge has been acquired from 
laboratory and clinical investigations. These 
observations have gradually been applied to 
the management of clinical problems. As the 
facilities and trained personnel for handling 
this material become more widely available, 
more surgeons will find use for it. 

The purpose of this discussion is to review 
some of the practical applications of radio- 
active iodine in certain clinical circumstances 
in which uncertainties handicap the surgical 
management of thyroid disease. It is not in- 
tended to give the reader the details of 
methods but to acquaint him with the general 


principles and the physiological considerations 
which underlie their application in Graves’ 
disease, nodular goiter, and carcinoma of the 
thyroid. 


DIAGNOSIS OF THYROTOXICOSIS 


The thyroid of individuals with Graves’ 
disease will collect a larger percentage of the 
iodine that comes to it than will a normal 
gland. Because radioactive iodine may be 
measured and traced by the radiation that it 
emits, it is possible to determine what per- 
centage of an administered dose is collected 
by a thyroid. 

There are several methods of measuring 
the amount of a trace dose of radioactive 
iodine that is collected by a thyroid. These 
methods are based on the principle that in- 
gested radioactive iodine is for the most part 
either collected by the thyroid or excreted in 
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the urine within 48 hours after the dose is 
given. The first method consists of measur- 
ing the amount of radiation in the area of the 
thyroid (10, 11, 23). The percentage of the 
dose collected by the thyroid may be cal- 
culated by relating the amount of radio- 
activity detected in the area of the thyroid 
to that of a standard dose which was identical 
to that given to the patient. 

The second method (15) consists of meas- 
uring the percentage of the dose which is 
excreted in the urine during a period of 48 
hours following administration; the remainder 
is the percentage collected by the thyroid. 

After a very extensive study Skanse (23) 
found that normal subjects retained an aver- 
age of 34.1 per cent of an administered dose 
of radioactive iodine in 48 hours. A range of 
12.2 to 56 per cent included 99.7 per cent of 
all normal subjects which he studied. Ninety- 
eight per cent of all patients with thyrotoxi- 
cosis had an abnormally high retention of 
radioactive iodine. The radioactive iodine 
tests thus may add to the armamentarium of 
diagnostic procedures in thyrotoxicosis, par- 
ticularly when the clinical picture is obscured 
and the results of certain other commonly used 
laboratory tests do not coincide with the 
clinical judgment. 

McConahey, Keating, and Power (16) have 
shown that the rate of disappearance of radio- 
active iodine from the blood also reflects the 
rate of radioactive iodine excretion in the 
urine, and variations in thyroidal function. 
Keating, Power, Berkson, and Haines (14) 
and Astwood and Stanley (1) emphasized the 
rates of urinary excretion and thyroidal accu- 
mulation of radioactive iodine in the inter- 
pretation of thyroid function. 

Some circumstances have been found to be 
sources of error in the radioactive iodine tests. 
Even though a patient with thyrotoxicosis 
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’ may have an increased demand for iodine, this 
fact may be obscured by the administration 
of iodide either shortly before or at the-time 
the test is made. A casual inquiry may not 
reveal iodine intake concealed in cough mix- 
tures, applied in the form of salves to the skin, 
or applied in the form of an antiseptic to 
mucous membranes or skin. Large amounts 
of iodine are often incorporated in organic 
molecules used for the x-ray visualization of 
internal organs. These iodinated organic com- 
pounds, when present in the body, may fulfill 
the increased demand of the thyroid for iodine 
over a period of days as in the case of a 
pyelogram, months as in the case of a chole- 
cystogram, or years as in the case of a lipiodal 
injection (13, 23). In spite of recent iodine 
administration, a high retention of radioactive 
iodine may occur and indicate the presence 
of thyrotoxicosis; however, a normal or low 
retention cannot be used to exclude the diag- 
nosis of thyrotoxicosis until the possibility of 
recent iodine intake has been eliminated. 

The administration of desiccated thyroid 
may influence the uptake of iodine by sup- 
pressing the activity of the thyroid. The 
administration of thiouracil compounds blocks 
the uptake while the drug is being given; when 
omitted the uptake is temporarily increased 
by virtue of the previous blocking effect. 
Thiocyanate also may interfere with the radio- 
active iodine tests (13, 23). Although certain 
foods contain goitrogenic compounds, it seems 
that these foods, in general, do not influence 
the tests (23). In the experience of Skanse 
(23) and Keating (12), kidney disease and 
congestive heart failure may produce great 
variation in the urinary excretion of radio- 
active iodine and be of clinical importance in 
the interpretation of the tests. Here spuri- 
ously high radioactive iodine retention may 
not represent intrinsic thyroid disease. 

It is of considerable importance to the sur- 
geon to know that these tests are useful not 
only in the diagnosis of thyrotoxicosis caused 
by disease of the thyroid gland but also useful 
in the detection of thyrotoxicosis factitia, a 
condition resulting from the ingestion of thy- 
roid. Since these patients are taking desiccated 
thyroid, the function of their thyroid is com- 
pletely suppressed; as a result, the uptake of 
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radioactive iodine in the thyroid is near zero 
and the urinary excretion approaches 100 
per cent. Such a diagnosis has been made 
quite clearly in two patients in our clinic (24). 
The radioactive iodine tests thus may expose 
a malingering patient and be a means of 
avoiding unnecessary thyroid surgery. 

The localization of radioactive iodine in 
the region of the ovary may lead to a pre- 
sumptive diagnosis of struma ovarii. Before 
entertaining a diagnosis of struma ovarii, the 
retention of radioactive iodine in the urinary 
bladder must be excluded. 

The diagnosis of thyrotoxicosis arising from 
a nodular goiter can probably be made with 
less certainty than in cases of Graves’ dis- 
ease. Although our evidence is not yet con- 
clusive, the impression has been gained that a 
patient with thyrotoxicosis due to a nodular 
goiter may retain less radioactive iodine than 
some other patients with Graves’ disease. In 
Keating’s (12) experience with patients with 
large nodular goiters, a low uptake of radio- 
active iodine does not exclude hyperthyroidism 
nor a high uptake confirm it except in a few of 
the most extreme cases. 


THE TREATMENT OF SEVERE THYROTOXICOSIS 
IN PATIENTS WHO REPRESENT POOR SURGI- 
CAL RISKS 


As a result of improvements in preopera- 
tive preparation, advancements in the meth- 
ods of anesthesia and refinements in surgical 
techniques, the surgical mortality rate in pa- 
tients with thyrotoxicosis has become ex- 
tremely low. In spite of this, the surgeon still 
encounters the occasional patient in whom 
subtotal thyroidectomy for thyrotoxicosis 
may impose considerable risk. Among this 
group of patients are those with very severe 
cardiac disease or other disability which 
markedly reduces life expectancy. In other 
patients, the risk centers in technical hazards 
encountered in the surgical procedure, such’ 
as distorted anatomical relationships due to 
previous operations on the thyroid, paralysis 
of one of the recurrent laryngeal nerves, or 
previous damage to parathyroid tissue. Al- 
though the undesirable long term radiation 
effects of radioactive iodine are unknown, it 
may be that the dangers from these effects 
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Fig. 1. A colloid nodule and a fetal nodule with relatively little function. a, A his- 
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tological section of a portion of a lobe of a thyroid. The preparation contains a colloid 
nodule (below) and a cellular fetal nodule with very rare minute acini (upper right). 
b, A radioautograph prepared from the histological section in a. The fetal and colloid 
nodules contained relatively little radioactive iodine when compared to the extranodu- 
lar tissue which caused intense blackening on the film. Courtesy of J. Clin. Endocr., 


Dobyns and Lennon (s). 


are less than the immediate risks from sub- 
total thyroidectomy under difficult circum- 
stances. It thus becomes apparent that the 
patient considered to be a poor surgical risk 
may have his problem of thyrotoxicosis elimi- 
nated by the administration of radioactive 
iodine. 

Radioactive iodine is now being used ex- 
tensively to treat many patients with Graves’ 
disease regardless of the consideration of surgi- 
cal risk. Since we do not know what the late 
effects of the radiation may be after several 
decades of attempted regeneration on the part 
of the injured cells, it would seem that for 
the time being thyroidectomy should remain 
the standard method of therapy for most of 
the cases with Graves’ disease. The time may 
come, however, when Graves’ disease is no 
longer a problem for operative surgery. 


THE FUNCTION OF THYROID NODULES 


The nodules which are contained within a 
nodular goiter are known to represent a wide 


variety of histological patterns. Many of 
these nodules are discrete, encapsulated tissue 
masses whose histological pattern is relatively 
uniform and differs from the remaining extra- 
nodular tissue of the gland. These lesions are 
of special interest to the surgeon because of 
their functional capacities. 

For a long time pathologists have attempted 
to correlate the presence of hyperplasia and 
cellular hypertrophy in these nodules with 
the clinical evidence of thyrotoxicosis. Many 
hyperplastic lesions have been found in pa- 
tients without thyrotoxicosis; other lesions 
bearing minimal hyperplasia may be found 
in the thyroid of a patient with thyrotoxicosis. 
Certain radioactive iodine techniques now 
make it possible to evaluate the functional 
nature of many of these discrete lesions. One 
of these techniques is the preparation of radio- 
autographs from the thyroid tissue removed 
at the time of the operation. 

Radioautographs are images produced on 
photographic film by exposure to microscopic 
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Fig. 2. A diagrammatic representation of the in vivo esti- 
mation of the uptake of radioactive iodine in a hyperfunc- 
tioning nodule of the thyroid. The relative concentrations 
of radioactive iodine in standard cross-sectional areas over 
the thyroid were determined by the directional counter and 
are represented in the illustration as net counts per min- 
ute. There is intense function in the nodule (shaded area) 
as compared with suppressed function in the remaining 
thyroid tissue. See Figure 3 for radioautographs prepared 
from this tumor. 


preparations of thyroid tissues which contain 
radioactive iodine. Dobyns and Lennon (5) 
have described a procedure for preparing 
radioautographs. Ifa trace dose of radioactive 
iodine is administered to a patient before the 
operation, and the histological preparations 
are subsequently cut from blocks composed of 
both the tumor and adjacent extranodular 
thyroid tissue, the radiation not only locates 
but also provides a relative measure of the 
radioactivity in the two types of tissue by the 
blackening on the film. Microscopic prepara- 
tions and their radioautographs are illustrated 
in Figures 1, 3, 5, and 7. 

During the past 4 years, routine radio- 
autographs have been made from almost all 
nodules removed from nodular goiters at the 
Massachusetts General Hospital. A large 
collection of thyroid tumors and their radio- 
autographs have thus been assembled and 
form the basis for an extensive report which 
will appear elsewhere.' Detailed gross de- 
scriptions and drawings of these tumors have 
been made and together with the histological 
study have been related to the radioauto- 
graphic findings. 

A hyperfunctioning nodule is one which 
functions in excess of the remaining thyroid 


1A preliminary report has been published, Dobyns and Len- 
non (5). 
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tissue. Since it is now possible to identify such 
tumors with excessive function, the terms 
“hyperfunctioning nodules with thyrotoxico- 
sis” and “hyperfunctioning nodules without 
thyrotoxicosis” are appropriate. For the sake 
of simplicity, these may be called “hot nod- 
ules” in contradistinction to ‘cold nodules” 
which have less uptake of radioactive iodine 
than the remaining thyroid tissue. 

If a large collection of nodules is arranged 
by conventional microscopic findings in a 
spectrum beginning with the least differen- 
tiated or most embryonic type and progress- 
ing onward to the most differentiated types, 
just as is seen in embryonic development, it 
is found that in general the degree of function 
(uptake of radioactive iodine) runs parallel 
to the degree of differentiation in the nod- 
ules (5). At the more differentiated end of 
such a spectrum there are certain exceptions 
to this parallelism. 

Among the hyperplastic nodules some have 
excessive function, while others have prac- 
tically none. The latter, on casual examina- 
tion, appear to be well differentiated ; however, 
it has been found that those nodules which 
have no function consist of cells which show 
considerable variation in height? even though 
the mean cell height may be decidedly greater 
than normal. On the other hand, the hyper- 
plastic nodules with excessive function (hot 
nodules) are composed of cells which are 
quite tall but are relatively uniform in height. 
In the hyperplastic cold nodules, it thus ap- 
pears that variation in cell height is a form 
of undifferentiation. Among this group of 
hyperplastic nonfunctioning tumors, there 
may be found more and more variations in 
cell height and more and more papillary for- 
mation until frank papillary adenocarcinomas 
are encountered. 

That group of so-called ‘colloid nodules” 
which appear to be quite differentiated but 
consist of low or flat epithelium is the other 
exception to the parallelism between differen- 
tiation and function. Although the capacity 
to produce colloid is present.in these nodules, 
the contained iodine is not being turned over 
at the usual rate. Thus they are relatively 


The height of a representative cell in each of 100 acini was 
carefully measured under high magnification. 








DOBYNS: RADIOACTIVE IODINE IN DISEASES OF THYROID 





Soe h» P 
a b 
Fig. 3. A hyperfunctioning nodule of the thyroid from a patient with thyrotoxicosis. 
a, Microscopic preparation of a portion of the nodule (right) and the atrophic extra- 


nodular tissue (left). b, A radioautograph produced by the slice of tissue in a. Black- 
ening on the film illustrates the intense concentration of radioactive iodine in the nodule. 
Relatively little, if any, radioactivity is present in the extranodular tissue. See Figure 








2 for the preoperative estimation of the function of this nodule. 


nonfunctioning. Two relatively nonfunction- 
ing nodules, one of the fetal type, the other 
of the colloid type, are illustrated in Figure 1. 

In the light of these brief statements re- 
garding the relationships between the his- 
tological pattern and the functional nature of 
these tumors, the surgeon is especially in- 
terested in the gross appearance of these nod- 
ules as they are encountered at the time of an 
operation. The hyperfunctioning lesions have 
a rather meaty character. They are reddish- 
brown, usually with a distinct orange tinge. 
Their cut surface appears to be finely granular 
and rather free from the glistening quality 
that is seen in some gelatinous types of thy- 
roid tumors. Central necrosis, even in the 
small tumors, is very common; indeed, some 
appear to be little more than cysts, but when 
the inner lining of the cyst is exposed, a thin 
rind of characteristic tissue is often seen just 
within the capsule. Because the tumors are 
prone to necrosis, the centers are frequently 
replaced by white fibrous connective tissue 
and not infrequently by calcareous deposits. 

The tumors which resemble the extranodu- 
lar tissue in function usually also resemble the 
extranodular tissue grossly. 


There is considerable variety in the gross 
appearance of the nodules with little or no 
function. As mentioned, the colloid nodule is 
one of these. It is relatively soft, has a pale 
flesh color, and exudes gelatinous material from 
macrofollicles on the cut surface. 

The embryonic and most primitive fetal 
types of tumors which consist of solid sheets 
of cells or strands of cells or even very imma- 
ture acini have little or no function. The 
firm cut surfaces are usually pale yellow, tan, 
or white. These surfaces are usually smooth 
and nongelatinous but may have a very finely 
granular character. Necrosis in these tumors 
is relatively uncommon. Although most of 
the embryonic tumors are pale yellow or 
white, some may have a pinkish tinge, which 
is common among many of the malignant le- 
sions. It is most often among the groups of 
embryonic and primitive fetal tumors that 
malignant lesions are found. 

The estimation of the relative function of 
nodules in the thyroid prior to a surgical 
procedure has considerable diagnostic value 
and assists the surgeon in planning a more 
intelligent attack on the lesion than has been 
possible in the past. This method for the 





Fig. 4. A diagrammatic representation of the in vivo 
estimation of the uptake of radioactive iodine in a nonfunc- 
tioning nodule of the thyroid. The relative concentrations 
of radioactive iodine in standard cross-sectional areas over 
the thyroid were determined with the directional counter 
and are represented by the net counts per minute. Shaded 
portion represents the area of greater radioactivity. This 
nodule subsequently was found to be composed of papillary 
adenocarcinoma which did not contain radioactive iodine. 
(See Fig. 5.) The counts that were detected over the nodule 
came from the normal thyroid tissue lying in front of and 
behind this tumor; however, the directional counter re- 
vealed that this was a “cold” nodule and raised the sus- 
picion of carcinoma before an operation was undertaken. 


Sh 


in vivo estimation of the function of nodules 
following the administration of a trace dose 
of radioactive iodine is particularly applicable 
in those patients with a single discrete nodule. 
My colleagues and I have described (7) else- 
where in detail the construction and method of 
application of the directional counter. Since 
the directional counter makes it possible to 
count the number of disintegrations (counts) 
coming from a narrow cylindrical core of tissue 
lying beneath the skin, it is feasible to de- 
termine the number of counts coming from an 
area which includes the nodule. The results 
may be compared with those obtained in an 
identical area located in an uninvolved portion 
of the same gland (Figs. 2, 4, and 6). Thus a 
rough comparison may be made between the 
functional activity of the nodule and the re- 
maining thyroid tissue. The results of these 
preoperative estimations have been compared 
with photometric measurements of the black- 
ening on radioautographs prepared from the 
same tissues after they have been removed 
from the patient. When the directional 
counter is carefully applied on the basis of a 
meticulous physical examination of the thy- 
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roid, the results have been found to be quite 
reliable. It has thus become a routine pre- 
operative procedure. 

Before the clinical interpretation of data 
obtained by in vivo counting is discussed, 
some recognized causes of error should be 
mentioned: (1) extensive necrosis in the center 
of a hyperfunctioning nodule; (2) small nod- 
ules of less than 2 centimeters in diameter; 
(3) nodules superimposed by large amounts of 
extranodular thyroid tissue; (4) inability to 
single out a particular nodule because of the 
close proximity of another nodule which 
is lying behind the one that is drawing 
attention. 

Although there may be no clear evidence of 
thyrotoxicosis in some patients with a hyper- 
functioning nodule, the patient may exhibit 
an improvement of his sense of well-being 
when the nodule is removed. Plummer, in 
a review of a large number of patients with 
nodular goiter and hyperthyroidism, found 
that there was an interval of 17.6 years be- 
tween the time a patient discovered a mass 
in the thyroid and the time that he sought 
medical attention because of the symptoms of 
thyrotoxicosis. Not infrequently among this 
group of older patients the primary complaints 
are those referable to cardiac insufficiency due 
to insidious and long-standing mild thyro- 
toxicosis. Routine radioautographs on a large 
number of nodular goiters have revealed that 
more than half of the hyperfunctioning nod- 
ules occur in patients who do not yet have 
thyrotoxicosis. These hot nodules may be 
identified with considerable certainty by in 
vivo counting (7) (Figs. 2 and 3). When the 
surgeon discovers a hyperfunctioning nodule 
he should consider that it is a potential cause 
of thyrotoxicosis even though the total func- 
tion of the mass has not yet exceeded the 
physiological demand for thyroid hormone. 

The preoperative estimation of the function 
of a nodule of the thyroid may be of consider- 
able value in cases of carcinoma in a nodular 
goiter. The incidence of carcinoma in single 
thyroid nodules has been found to be quite 
high, 16 to 24 per cent (3, 4, 25). Carcinomas 
take up considerably less radioactive iodine 
than normal thyroid tissue (8, 18, 20, 21). 
Thus far, carcinoma has not been found in a 
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5. A nonfunctioning nodule of the thyroid. a, Microscopic preparation of a portion 


of the right lobe of the patient’s thyroid illustrated in Figure 4. Nodule consisting of 
papillary adenocarcinoma (lower right) and normal extranodular thyroid tissue. b, A radio- 


autograph produced by the slice of tissue in a. 
lower right portion of the section produced 


hot nodule!. Therefore, the knowledge of a 
lack of function in a nodule as determined by 
in vivo counting with radioactive iodine should 
increase the suspicion of malignancy (Figs. 
4 and 5). The surgeon thus approaches the 
lesion well prepared to accomplish an ade- 
quate operation, or at least to remove the 
lesion with wide margins if he does not find 
gross evidence of malignancy outside the 
nodule. 


GRAVES’ DISEASE WITH AN INCIDENTAL NODULE 
VERSUS A HYPERFUNCTIONING NODULE 
WITH THYROTOXICOSIS 


In some patients with thyrotoxicosis and a 
nodular goiter, the increased rate of metabo- 
lism may be due to excessive function of one 
or several of the nodules (toxic nodular goiter). 
On the other hand, the nodules may be merely 
incidental and have relatively little function 
while the excessive thyroidal activity is taking 
place in the extranodular tissue (Graves’ dis- 
ease). For along time there has been disagree- 
ment whether these two types of lesions can 
be differentiated from each other on the basis 
of the clinical findings. They may be identi- 
fied by the use of radioautographs made from 


1In our relatively large series of carcinomas, radioautographs 
have revealed that occasionally a small hyperfunctioning nodule 
may be found in the same gland in which a carcinoma is present. 


The nodule of papillary adenocarcinoma in the 
no blackening on the film in b. 


the tissue that has been removed (compare 
Fig. 3 with Fig. 7). 

The distinction between these two types of 
disease may also be made before operation by 
giving radioactive iodine and applying the 
directional counter. If a nodule under con- 
sideration is producing sufficient thyroid hor- 
mone to cause thyrotoxicosis, essentially no 
radioactive iodine will be collected in the 
extranodular tissue because the function of 
this tissue is suppressed (Fig. 3). Thus the 
directional counter will reveal intense con- 
centration of the radioactivity in the hyper- 
functioning nodule (Fig. 2). In contrast, if a 
patient has thyrotoxicosis with an incidental 
nonfunctioning nodule, the radioactivity will 
be distributed over the entire gland (Fig. 6). 

Although the astute surgeon may recognize 
the meaty quality of the extranodular tissue 
in Graves’ disease and thus make the proper 
diagnosis at the time of the operation, any 
difficulty that he might have in distinguishing 
the site of the excessive production of thy- 
roid hormone is easily remedied before opera- 
tion by the use of the directional counter.” 
With this information at hand before the 
operation, the surgeon may plan a procedure 


°Since the advent of thiouracil compounds as a form of pre- 
operative therapy, hyperplasia may be produced in the extra- 
nodular tissue which might otherwise appear atrophic. 

















Fig. 6. A diagrammatic representation of the distribution 
of radioactive iodine in the thyroid of a patient with Graves’ 
disease with an incidental nonfunctioning nodule. The 
relative concentrations of radioactive iodine in standard 
cross-sectional areas over the thyroid were determined by 
the directional counter and are represented by the net 
counts per minute. The shaded area represents the loca- 
tion of the radioactive iodine found in the gland after its 
removal. (See radioautograph Fig. 7.) The counts ob- 
tained over the nodule were contributed by the radioactive 
iodine contained in the hyperplastic tissue lying in front 
of and behind the nodule. If the nodule had been the source 
of the thyrotoxicosis, it would have contained a high con- 
centration of the radioactivity while the remaining atrophic 
tissue would have contained relatively little. Compare with 
Figure 2. Courtesy of J. Clin. Endocr. Dobyns, Skanse 
and Maloof (7). 


which fits the need. If the nodule is exces- 
sively active, excision may be limited to that 
nodule and any other small nodules present. 
If the diagnosis is Graves’ disease with éxces- 
sive function in the extranodular thyroid tis- 
sue, a moderately radical bilateral subtotal 
thyroidectomy is required. 


CARCINOMA OF THE THYROID 


Radioactive iodine may be used to assist 
in the diagnosis of carcinoma, may be used 
in the treatment of some cases of carcinoma 
and, finally, may be of value in determining 
the effect of treatment in some of those cases 
that have been given large doses of radioactive 
iodine. As has been pointed out, radioactive 
iodine has been used to estimate preopera- 
tively the function of thyroid nodules. The 
identification of a nonfunctioning nodule in- 
creases the likelihood of finding malignancy. 

From a diagnostic standpoint radioactive 
iodine may serve as a means of identifying 
distant metastases, if they happen to be ones 
which take up radioactive iodine. Indeed, 
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in the case of some very small metastases in 
bone, it may be possible to identify the pres- 
ence of a metastasis before it can be demon- 
strated with diagnostic x-rays. 

The possible treatment of distant metas- 
tases arising from carcinoma of the thyroid 
has received a great deal of enthusiastic atten- 
tion. In our laboratory as well as in many 
others, this form of therapy is being carefully 
evaluated. Although certain of these cases 
appear to be definitely benefited by this form 
of therapy, the overall benefit among these 
patients with carcinoma of the thyroid is not 
as great as some popular writing might suggest. 

Radical surgical excision of carcinoma of 
the thyroid continues to be the most satis- 
factory form of treatment. If the disease at 
the time of surgical exploration is shown to 
have spread beyond the limits of complete 
surgical excision, then large doses of radio- 
active iodine may be of value in curtailing the 
growth of the disease which otherwise cannot 
be removed. In our experience none of the 
carcinomas initially took up this isotope in 
concentrations as great as that taken up by 
the normal thyroid tissue.’ Experience derived 
from treating hyperplastic thyroids and from 
similar attempts to destroy normal thyroid 
tissue with radioactive iodine (experimental 
treatment of severe cardiac disease (2, 9), it 
has been learned that much larger doses of 
radioactive iodine are required to destroy a 
normal gland than to destroy a hyperplastic 
gland. In the case of carcinoma which initially 
takes up less radioactive iodine than normal 
thyroid, it is even more difficult to destroy the 
diseased tissue. 

Current research is being directed toward 
the development of methods by which the 
uptake of radioactive iodine in the metastases 
may be increased. The effect of total thy- 
roidectomy on the uptake of radioactive io- 
dine in the metastases has been explored 
(18, 19, 21, 26). There are two reasons for thus 
eliminating the normal thyroid function. 
First, since normal thyroid tissue picks up 
radioactive iodine more readily than does the 
malignant tissue, the removal of the normal 


1Since the advent of radioactive iodine there has been re- 
ported (22) a rare case of hyperthyroidism resulting from exces- 
sive functional activity of metastases. These lesions were shown 
to concentrate large amounts of radioactive iodine. 
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Fig. 7. Graves’ disease with an incidental nonfunctioning nodule. a, Microscopic pre- 
paration of a portion of the left lobe of the thyroid containing the nodule (upper left). (See 


Fig. 6.) 


b, A radioautograph produced by the slice of tissue in a. The colloid nodule 


contained practically no radioactive iodine as compared with the intense concentration, 
illustrated by the blackening, in the hyperplastic and hyperfunctioning extranodular 


tissue. 


Graves’ disease with an incidental nonfunctioning nodule is readily distinguished 


from a hyperfunctioning nodule with thyrotoxicosis preoperatively by directional count- 
ing (compare Figs. 2 and 6) and by postoperative radioautographs. (Compare Figs. 3 and 
7.) Courtesy of J. Clin. Endocr., Dobyns and Lennon (5). 


thyroid tissue eliminates this competition and 
the malignant tissue has the sole opportunity 
to pick up the isotope. Second, because an 
insufficiency of thyroid hormone develops fol- 
lowing total thyroidectomy, the biological 
demand for the production of thyroid hormone 
is placed on the metastatic tissue which may 
develop a capacity to fulfill the requirement. 
If the metastatic tissue makes thyroid hor- 
mone, it must collect and store iodine. If 
the tumor then collects sufficient radioactive 
iodine, cellular damage within the tumor will 
result from the radiation. 

There are two methods of destroying the 
normal thyroid tissue. One is surgical abla- 
tion; the other is the administration of radio- 
active iodine. An absolutely total thyroidec- 
tomy can be accomplished and, indeed, is 
often done in an effort to remove all of the 
carcinoma. The completeness of such an op- 
eration should be stressed, because any small 
remnants of normal tissue along the primitive 
thyroglossal duct or the superior pole vessels 
may exhibit compensatory hyperplasia and 


supply the organism with an appreciable 
amount of thyroid hormone, thus defeating 
the purpose of the procedure. After all visible 
thyroid tissue has been removed, the surgeon 
may survey the operative area with a Geiger- 
Muelier counter before closing the wound to 
confirm the completeness of the operation. 
The alternative method of destroying the 
normal thyroid function is to give large doses 
of radioactive iodine. It is quite obvious that 
if the doses of radioactive iodine are large 
enough, the thyroid can be totally destroyed. 
On a few occasions this method has been used 
in our laboratory, but at the present time 
there are several tentative objections to it 
when compared to total surgical ablation. 
First, relatively large doses of radioactive 
iodine are required to destroy normal thy- 
roid tissue. Second, the incompleteness of 
the lethal effect from the first dose may 
necessitate additional doses. Third and most 
important, valuable time is lost not only dur- 
ing the period of radiation but also by addi- 
tional time necessary for all radioactive iodine 
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Fig. 8. Possible changes that may have taken place 
in metastases from a carcinoma of the thyroid after total 
thyroidectomy. a, Primary nodule in the thyroid, some 
areas of which appeared slightly less differentiated than 
that appearing in this illustration. There was no uptake 
of radioactive iodine in this lesion. A total thyroidectomy 
was performed at the time this lesion was removed. b, 
Biopsy specimen removed from a metastatic lesion in the 
right ilium 6 months after total thyroidectomy. This lesion, 
contrary to the primary lesion 6 months before, demon- 
strated considerable uptake of radioactive iodine on a 
radioautograph. c, Biopsy specimen of a metastatic le- 
sion in the left humerus after 4 days of daily administration 
of thyroid stimulating hormone. There was considerable 
uptake of radioactive iodine in this lesion. d, Diagrammatic 


to disappear so that a new test dose can be 
given in order to prove total destruction. If 
multiple treatment doses are required, the 
factor of time is further multiplied. Because 
there is often a possibility that carcinoma 
of the thyroid can be completely irradicated 
by surgery or that the growing lesion may be 
encroaching on the trachea or esophagus, sur- 
gical exploration is indicated in almost all of 
these patients. During exploration all normal 
thyroid tissue should be removed and an ini- 





representation of histological differences in the tissues 
illustrated in a,b, andc. In the original tumor, left, the 
homogeneous colloid was deeply stained. The cytoplasm 
of the cells was finely granular. The nuclei were located 
near the basement membrane of the cells and showed varia- 
bility in character. Six months after total thyroidectomy, 
center, large peripheral vacuoles were present in the lightly 
stained colloid. The cytoplasm of the cells contained a few 
fine droplets. The nuclei were somewhat raised from the 
basement membrane and were more uniform in character. 
Four days after the administration of thyroid stimulating 
hormone, right, another metastatic lesion was composed of 
follicles which contained practically no colloid. Large 
droplets filled the cytoplasm of the cells. The nuclei pos- 
sessed a ground glass appearance and for the most part 
were located near the center of the cell. It should be em- 
phasized that these samples of tissue were obtained from 
different sites but it seems that the histological changes 
closely resemble the development of hyperplasia produced 
experimentally in the normal thyroid of animals. Coinci- 
dent with these suspected changes was an increase in the 
uptake of radioactive iodine. 


tial assay of the uptake of radioactive iodine 
by the tumor should be made. 

Certain principles are important in increas- 
ing the uptake of iodine in the metastases of 
patients who have had a total thyroidectomy. 
The importance of restricting the intake of 
ordinary iodine and the withholding of thy- 
roid medication have been pointed out. 

Thiouracil compounds are at times of con- 
siderable value in increasing the uptake of 
radioactive iodine in functioning metastases. 
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These substances block the uptake of iodine 
and the synthesis of thyroid hormone and 
indirectly stimulate the anterior pituitary. 
However, the thyroid hormone which is al- 
ready stored in the tissue continues to be 
excreted. When the administration of the 
drug is discontinued, the metastatic tissue, 
which is by then depleted of iodine, may be 
more avid for it than formerly, and the uptake 
of radioactive iodine thus may be increased. 

The following observations serve as an ex- 
ample of the usefulness of thiouracil: 

A 39 year old woman was subjected to total 
thyroidectomy at which time there was found to be 
no uptake of radioactive iodine in either the primary 
tumor of the thyroid or the distant metastases in 
bones. Six months after the total thyroidectomy 
had been performed, there were appreciable amounts 
of radioactive iodine retained in the metastases and 
essentially none in the region of the thyroid. By 
this time only 69 per cent of an administered trace 
dose of radioactive iodine was excreted (31 per cent 
uptake). After receiving thiouracil (0.2 gram every 
8 hours for 8 weeks) she developed myxedema. When 
the administration of this drug was discontinued and 
a second trace dose of radioactive iodine was given, 
only 7 per cent of the dose was excreted (93 per 
cent uptake). When a treatment dose of radioac- 
tive iodine was given, a rise in the level of the protein- 
bound iodine of the serum suggested destruction of 
tumor tissue. 

Trunnell and his associates have reported 
that in 3 of 6 thyroidectomized patients the 
metastases showed an increased uptake of 
radioactive iodine following the administra- 
tion of thyroid stimulating hormone. In 2 
patients whom Maloof and I' have studied 
there was only a slight increase in the uptake 
of radioactive iodine in one and a slight in- 
crease in protein-bound iodine of the serum 
in the other after giving thyroid stimulating 
hormone. 

Since some carcinomas of the thyroid have 
been induced to function while others have 
remained unresponsive, it is important to 
review the success achieved with the various 
histological types. In the past several years 
a special study? has been made of the initial 
functional capacity of these tumors and their 
capacity to develop function following total 
thyroidectomy. 


1Unpublished data. 

*Dobyns, B. M., and Maloof; F. The study and treatment of 
119 cases of carcinoma of the thyroid with radioactive iodine. 
Tr. Am. Ass., Goiter, 1951, in press. 
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The solid cellular carcinomas of the thyroid, 
which are usually highly malignant, rapidly 
growing, and composed of pleomorphic cells, 
have only on very rare occasions been found 
to take up any radioactive iodine. Essentially 
no therapeutic success has been achieved 
among these tumors: first, because they grow 
so rapidly that there probably is not sufficient 
time to induce function; and second, because 
they are so undifferentiated that they prob- 
ably cannot be induced to function. It should 
be mentioned that in the series studied 3 of 
these highly anaplastic tumors have taken up 
sufficient radioactive iodine to cause blacken- 
ing on a photographic film (radioautograph). 

Thus far in our experience papillary adeno- 
carcinoma at the initial exploration has rarely 
been found to contain appreciable amounts of 
radioactive iodine. After a total thyroidec- 
tomy and several months of subsequent 
myxedema, the metastatic lesions in only two 
of these patients have been found to take up 
significant amounts of radioactivity. It 
should be pointed out that the carcinomas in 
these two patients were not pure papillary 
lesions but that there was a slight tendency in 
some areas to form follicles containing colloid. 

Most therapeutic success with radioactive 
iodine has been achieved among those pa- 
tients with follicular adenocarcinoma which is 
forming colloid. Among this group of tumors 
is the erroneously named “‘benign metastasiz- 
ing struma.” Initially these tumors and their 
metastases usually take up relatively little 
or no radioactive iodine, even though they 
may resemble rather closely the normal thy- 
roid tissue. Appreciable uptake of radio- 
active iodine has appeared in some metastases 
as soon as 5 and 16 days after total thyroidec- 
tomy. After total thyroidectomy some of the 
patients do not develop myxedema because 
the metastases are functioning. Following the 
administration of large doses of radioactive 
iodine, growth of the metastases may be cur- 
tailed and the patient may then develop the 
clinical signs of myxedema. Unfortunately, 
if other nonfunctioning metastatic tissue re- 
mains, radioactive iodine neither reveals its 
presence nor delivers radiation to it. 

Biopsies of metastases before and after total 
thyroidectomy have suggested that some of 
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these lesions may acquire a histological ap- 
pearance similar to the hyperplastic picture 
seen in Graves’ disease (Fig. 8). Because 
metastatic lesions in the same patient may 
show variability in their histological pattern 
and because the same sample of tissue cannot 
be removed a second time for comparison with 
itself, some question may be raised regarding 
the reliability of comparative observations on 
repeated biopsies. 

Since the tumors which are most often 
amenable to radioactive iodine therapy are 
those which metastasize to bone, diagnostic 
serial x-ray examinations have been used to 
evaluate changes in the size of the tumor fol- 
lowing therapy. Some tumors which had 
been growing progressively have failed to 
show further increase in size after radioactive 
iodine therapy. Although a biopsy may show 
a radiation effect in the epithelium of the tu- 
mor as well as an increase in connective tis- 
sue,’ diagnostic x-ray examinations thus far 
have revealed only minimal evidence of re- 
gression in the size of the bony defect. How- 
ever, considerable calcium may be laid down 
around the lesion. Marked functional im- 
provement in skeletal motion has been ob- 
served in several instances, and a pathological 
fracture has healed. 

Study is in progress to determine the doses 
of radioactive iodine that may be required to 
produce a cancerocidal effect and the doses 
that can be tolerated by the individual. Cer- 
tain side effects of the radiation in patients 
who receive large doses of radioactive iodine 
are now being studied. Maloof and I? have 
observed and Trunnell and his associates have 
reported either permanent or temporary func- 
tional impairment of the ovaries of patients 
given very large doses of radioactive iodine. 
This has occurred particularly in those pa- 
tients who have metastases in the pelvis, 
where the radioactive iodine is stored in the 
proximity of the ovaries. 

Large doses of radioactive iodine may cause 
leucopenia. One of the first evidences of a 
radiation effect in the blood is lymphopenia. 
In our laboratory it has been observed that 


1It may be argued that some of the connective tissue is the re- 
sult of healing at a previous biopsy site rather than the result 
of the radiation. 

*Unpublished data. 
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this lymphopenia may begin to develop within 
a few hours after the dose has been given, but 
that recovery to normal levels usually occurs 
after 10 days to 2 weeks. Keating and his 
associates (12) have observed neutropenia 
accompanied by monocytosis in a young indi- 
vidual who received a very large dose of 
radioactive iodine. Although the amount of 
radioactive iodine given and the amount re- 
tained in the body has some relation to this 
hematological effect, we have observed great 
variability in the sensitivity of different indi- 
viduals. 

Presumptive evidence of radiation effect 
on metastatic carcinoma of thyroid origin 
may be represented by a rise in the protein- 
bound iodine level of the circulating blood 
following the administration of a large dose of 
radioactive iodine (6, 26). Indeed, hyperthy- 
roidism has been produced (6) by this rapid 
release of thyroid hormone and may add to the 
hazard of using large doses of radioactive io- 
dine in some patients. 

Although the use of radioactive iodine in 
the treatment of metastatic lesions from can- 
cer of the thyroid has been only partially in- 
vestigated at this time, it becomes apparent 
that this isotope is a valuable therapeutic tool 
in some of these cases, particularly the follicu- 
lar type of adenocarcinoma. Radical surgical 
excision remains the first and most important 
method of attacking the primary disease. 


SUMMARY 


Much fundamental knowledge of the nor- 
mal and pathological physiology of the thy- 
roid has been acquired by the use of radio- 
active iodine in laboratory and clinical inves- 
tigation. Several practical applications of 
radioactive iodine are becoming valuable aids 
in the surgical management of some diseases 
of the thyroid. 

Radioactive iodine is useful in making a 
diagnosis of thyrotoxicosis. Severe thyrotoxi- 
cosis in patients who represent poor risks may 
be corrected by the administration of radio- 
active iodine. The functional capacity of thy- 
roid nodules may be determined preopera- 
tively. This may give a clue to the possibility 
of encountering malignancy or may serve to 
identify an excessively functioning nodule 











which may not yet be causing thyrotoxicosis. 
The preparation of radioautographs from thy- 
roid nodules that have been removed affords 
an opportunity to correlate their functional 
capacity with their gross and microscopic ap- 
pearance. These methods furnish a means for 
distinguishing between Graves’ disease with 
an incidental nodule and a hyperfunctioning 
nodule with thyrotoxicosis. 


Although radical operative surgery remains 


the primary method of treatment of carcinoma 


of 





Nn 
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of the thyroid, radioactive iodine is of value 
in a few patients. 
achieved in patients with the follicular type of 
adenocarcinoma. 
normal thyroid tissue and the administration 


Most success has been 
Complete removal of all 


thiouracil-compounds may augment the 


uptake of radioactive iodine in some metas- 
tases from carcinomas of the thyroid. 
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TEN YEAR SURGICAL RESULTS OF RECTAL CANCER 


GEORGE E. BINKLEY, M.B. (Tor.), F.A.C.S., and MAUS W. STEARNS, JR., M.D., 
New York, New York 


HE final results of treatment of pa- 

tients with rectal cancer are revealed 

by a careful follow-up which is con- 

tinued until death. The period of 

life after adequate treatment varies from a few 
months to many years. Death may be due 
to residual or metastatic cancer, or to causes 
unrelated to cancer. The reports in the liter- 
ature covering 3 or 5 year survivals should be 
considered as preliminary reports only, for 
these short periods of time are not of sufficient 
length to calculate accurately the final results. 
There are comparatively few reports of long 
periods of follow-up on patients who have had 
cancer of the terminal intestinal tract. The 
majority of reports covering 10 or more years 
consist of small groups of cases. Gabriel’s 
report on 10 year survival of patients with 
cancer of the rectum treated by perineal ex- 
cision was 20 of 67 cases followed, or 30 per 
cent. Rankin reported from the Mayo Clinic 
10 year survivals following different types of 
resection of cancer of the rectum as 24.1 per 
cent, or 14 of 58 from whom a reply was re- 
ceived. Malbrin and Stenstrom found 20 per 
cent 10 year survivals with combined treat- 
ment of radiation therapy and surgery. They 
report that there were no 10 year survivors in 
the group of 51 patients treated by radiation 
therapy alone. The largest 10 year series is 
reported by Colcock. He presented a study 
in 1947 of 234 patients with carcinoma of 
the rectum and rectosigmoidal junction 
treated prior to 1936. Of the 234 patients, 
146, or 62 per cent, received some type of 
surgical resection. The operative mortality 
was 7.5 per cent. In analyzing the results he 
divided the patients into two groups: (1) pa- 
tients whose operative specimens did not con- 
tain node metastases, and (2) patients whose 
operative specimens did contain node me- 
tastases. There were 73 without node or liver 
metastases. Seven of those died of causes 
other than cancer and 6 died as result of oper- 


ation. Thirty-six, or 60 per cent, of the de- 
terminate group lived 5 years and 31, or 51.6 
per cent, lived 10 or more years. There were 
52 with node involvement. Five died as a 
result of the operation and 6 succumbed to 
other diseases. Thirteen, or 30 per cent, of 
the determinate group lived 5 years, while 10, 
or 23 per cent, survived the 10 year period. 

This report is based on the study of 211 
patients who underwent some type of surgical 
extirpation of the terminal large bowel for 
cancer over 10 years ago. The primary lesions 
were located either in the rectum, rectosig- 
moid, or lower sigmoid colon. This group was 
chosen for surgery. During the same period a 
number of patients with rectal cancer were 
selected for treatment by radiation therapy. 
In addition to the surgical removal of the 
growth a majority of the patients received a 
moderate dosage of preoperative high voltage 
roentgen ray therapy 2 to 3 weeks prior to 
resection. 

Surgical procedures of different types were 
in vogue during this period. In the 1930’s 
there was a gradual change from the con- 
servative perineal type of excision to the more 
radical combined abdominoperineal resection. 
Anterior resection with end-to-end anastomo- 
sis was not being performed in our clinic dur- 
ing these years. The operative mortality for 
the various types of procedures is shown in 
Table I. The over-all operative mortality in 
the 211 cases was 13.2 per cent. This high 
operative mortality of 10 to 30 years ago has 
been greatly lowered. At present the opera- 
tive mortality plays a much less important 
role in the final results than it did in the years 
under review, as shown by 1 death in 110 
consecutive abdominoperineal resections, or 
.g per cent, in the year 1948. 

The follow-up of the 183 patients who sur- 
vived operation was as follows: 10 were lost 
within a 10 year period, all being free of dis- 
ease at the time of their last check-up; 20 
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TABLE I.— OPERATIVE MORTALITY 








Operative 
mortality 
per cent 


Total No. | Operative 


Procedure cases deaths 





Perineal resection and colostomy 99 8 8.0 


TABLE II.—OPERATIVE PROCEDURE 
AND SURVIVAL 








Total No. | Number 
cases of 
followed | survivors 


Procedure 





Abdominoperineal resection 03 15 16.1 





One stage 59 10 17.0 





Two stage 34 5 14.7 





Segmental resection with colostomy 
(Hartman) 12 4 33-3 











Mikulicz (modifications) 7 I 14.5 








deaths resulted from causes other than cancer 
in patients who were also free of disease when 
last examined. Of the remaining 156 de- 
terminate cases, 79, or 50.5 per cent, survived 
5 years, while 60, or 38.4 per cent, lived 10 
or more years. 

The type of operation influences the final 
results. Abdominoperineal resections are su- 
perior to perineal excisions. Table II reveals 
42.6 per cent of 5 year survivals after perineal 
excision, while 58.8 per cent were salvaged 
by abdominoperineal resection. Favorable re- 
sults from the more radical surgery are also 
found in the ro year group, in which only 30.8 
per cent with perineal excision survived as 
compared to 50 per cent following abdomino- 
perineal resection. 

A study of the 156 determinate cases in re- 
gard to regional lymph node metastases in 
the resected specimens is of interest. Thirty- 


TABLE III. —SURVIVAL, OPERATIVE PROCEDURE, 
AND NODE METASTASES 





Nodes negative Nodes positive 





Per- Per- 
cent- | Total cent- 
’ age No. age 
cases sur- | cases sur- 
vival vival 


Total 
No. 


Perineal resection and co- 
lostomy 75 32 





Abdominoperineal] resection 7° 23 





One stage 45 30 





Two stage 26 12 





Perineal resection and co- 


lostomy 75 23 30.8 





Abdominoperineal resection 7° 35 50.0 





One stage 45 24 53-5 

















Two stage 26 It 42.4 





eight specimens showed regional lymph node 
metastases while 108 did not. This low inci- 
dence of node metastases may be accounted 
for in several ways. A fair percentage of the 
patients were treated by perineal resection, 
a surgical technique which is inadequate for 
removing lymph node bearing tissues. The 
meticulous search for nodes in the resected 
specimen that is now routine was frequently 
omitted during the period under discussion. 
It is quite evident from this study that 
patients operated upon before regional nodes 
are invaded have a much better prognosis 
than their less fortunate comrades. Our re- 
sults concur with those of Colcock. Of the 
108 patients without node involvement 64, or 


TABLE IV.—ANALYSIS OF CASES IN WHICH 
CAUSE OF DEATH COULD BE DETERMINED 





Local recur- | 


rence (with me 
or without oul (with 


distant out local 
metastases) | recurrence) 


jistant me- 


Resected specimen 
Operative procedure 





Per No. Per 


i cent cent 





Perineal resection 
and colostomy 52.8 18 11.5 





Abdominoperineal 
resection 


Without node metastases 





Perineal resection 58.0 | 








Lived less than 5 years 72.0 | 





One stage 





Lived more than 5 years 30.0 | 





Two stage 


Abdominoperineal resection 47.0 | 





Perineal resection 
and colostomy 





Abdominoperineal 
resection 


Lived less than 5 years 





Lived more than 5 years 





With node metastases 





One stage 





Perineal resection 














Two stage 

















Abdominoperineal resection 
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59.2 per cent, survived 5 years, and 48, or 43.5 
per cent, lived 10 years or more. Of the 38 
patients with cancer in the regional nodes, 10, 
or 26.4 per cent, not only survived 5 years but 
also survived the 10 year period. It is worthy 
to note that 4 patients without node me- 
tastases at the time of operation survived 10 
years without recognizable disease only to die 
of metastatic cancer between the eleventh 
and thirteenth postoperative years, and that 
3 patients with node metastases died of dis- 
ease after 10 years. One died in the eighteenth 
postoperative year. Patients who develop me- 
tastases many years after operation present 
the problem as to whether the metastatic dis- 
ease had its source in the original tumor or 
whether the patient developed a second pri- 
mary lesion which produced the metastatic 
manifestations. Second primary lesions are 
often overlooked. In recent years we have 
found a higher percentage of second primary 
tumors, malignant and nonmalignant, occur- 
ring within the colon in patients who have 
had rectal resections than were found in the 
years covered by this study. 

Analysis of the results when considered 
from node involvement in different types of 
surgical removal is illustrated in Table III. 
The results are more gratifying following ab- 
dominoperineal resection than following peri- 
neal excision in both those with and without 
node metastases. These results obtain in both 
the 5 and 1o year groups. Further study of 
the abdominoperineal resections reveals that 
the best results were in the group in which the 
patient received a one stage rather than a two 
stage procedure. The variation in the salvage 
rate of the two types of operation may be par- 
tially explained by the delay in removing the 
tumor and in the selection of poor risks with 
more extensive disease for the two stage pro- 
cedure. 

Table IV is an analysis of the deaths con- 
sidered from the viewpoint of (1) local recur- 
rence with or without distant metastases and, 
(2) distant metastases without local recur- 
rence. While the numbers are too few to be 
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statistically significant it is obvious that local 
recurrence following perineal resection is defi- 
nitely higher than following abdominoperineal 
resection during the first 5 postoperative years. 
Also, a most significant finding, and one that 
is not generally appreciated is that about one- 
third of the cancer deaths in those who have 
been free of disease for 5 years are due to local 
recurrence within the pelvis. The failure to 
cure in the remaining cases is due to distant 
metastases. 


SUMMARY AND CONCLUSIONS 


1. A series of 211 patients having had car- 
cinoma of the distal colon treated by surgical 
extirpation 10 or more years ago is presented. 

2. The determinate group consisted of 156 
patients with an over-all 5 year survival of 
50.5 per cent and a 1o year survival of 38.4 
per cent. 

3. Of 108 patients showing no node metas- 
tases, the 5 year survival was 59.2 per cent; 
the 10 year survival was 43.5 per cent. 

4. Of 38 showing lymph node metastases, 
both the 5 and ro year survival rates were 26.4 
per cent. 

5. The results of the abdominoperineal re- 
section in one stage were superior to the more 
conservative procedures. 

6. Recognition and treatment of the disease 
before metastases occur offer the best hope for 
long-standing cures. 

7. Approximately one-third of those who 
are free of disease for 5 years but in whom 
recurrent or metastatic cancer is subsequently 
found are shown to develop recurrence within 
the pelvis. 
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PARTIAL OR COMPLETE PELVIC EXENTERATION FOR 


EXTENSIVE IRRADIATION NECROSIS OF 
PELVIC VISCERA IN THE FEMALE 


ALEXANDER BRUNSCHWIG, M.D., F.A.C.S., New York, New York 


N the author’s service in the Memo- 
rial Center for Cancer and Allied 
Diseases over 135 partial or com- 
plete pelvic exenterations, mostly 
for advanced cancer, usually primary in the 
cervix, have been performed. In this larger 
series there is a small group in which study of 
the excised pelvic organs revealed no evidence 
of residual cancer but only extensive irradi- 
ation effects. The exenterations were all per- 
formed under the clinical impression that car- 
cinoma was present because: (1) it had been 
present at one time, positive biopsies having 
been obtained; (2) there were the clinical 
findings of “frozen pelvis”; and (3) the pa- 
tients were extremely uncomfortable, to the 
point of accepting pelvic exenteration for re- 
lief. Some time had elapsed since irradiation 
and instead of improving, the patients were 
getting worse. Biopsies had been performed 
just prior to surgery and the negative findings 
were discounted because of the fact that very 
frequently in postirradiation cases a negative 
biopsy is procured from the cervix and at 
operation viable cancer is discovered in the 
pelvic nodes or parametria. 

The techniques for complete and partial 
pelvic exenteration have been described else- 
where (1,2) (Fig. 1). 

Partial pelvic exenteration consists of exci- 
sion of bladder, vagina, uterus, and adnexa, 
with implantation of ureters into colon; com- 
plete pelvic exenteration consists of removal 
of all pelvic viscera. The ureters are implant- 
ed into the sigmoid above the colostomy and 
hence there is a wet colostomy which is man- 
aged satisfactorily by means of the Pierce bag. 

In view of the literature on the surgical 
treatment of irradiation injuries to abdominal 
viscera, it would seem appropriate that this 
group of patients be reported since they repre- 
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sent ultraradical surgical attacks for such con- 
ditions. It would appear that this is the first 
report of ultraradical surgical procedures for 
advanced necrosis of viscera in the pelvis due 
to irradiation. 


CASE REPORTS 


CasE1. M.B., aged 30 years. Biopsy of the cervix 
revealed epidermoid carcinoma in 1946. From Feb- 
ruary to April, 1946 she received pelvic cycles of 
X-ray, 2,000 roentgens to each of 4 portals, followed 
by vaginal cone therapy to three small ports, one 
central and two lateral, to total of 3,750 roentgens 
per port. In May, 1946, she received 3,000 milligram 
hours of radium to the cervix. In September, 1946, 
another positive biopsy from the cervix was ob- 
tained and on October 3, 1946, she received 4,800 
milligram hours of radium. Patient was seen at in- 
tervals in the out-patient department and because 
of findings on pelvic examination she was thought 
to have extensive pelvic recurrences. She was sent 
to a home for terminal care, but upon her own re- 
quest was discharged from that institution, as she 
preferred to die at home. She was readmitted to 
Memorial Hospital on October 2, 1947, having been 
in bed for previous 8 months at home. She was 
cachectic (weight 94 pounds). She had suffered 
urinary incontinence for previous 4 months. Severe 
pain in pelvis necessitated the use of morphine, 
0.015 gram, two to three times a day. Pelvic exam- 
ination revealed a typical ‘“‘hard frozen pelvis” with 
stenotic vagina, vesicovaginal fistula, stenotic rectal 
colon. Pelvic examination was extremely painful. 

Neurosurgical consultant’s note: “If exploration 
should prove that recurrent tumor is inoperable and 
if pain continues, believe chordotomy should be 
considered.” 

Complete pelvic exenteration was performed on 
October 9, 1947. 

Pathologic report (histology): Extensive irradi- 
ation sloughs were noted in the bladder and ulcera- 
tions in the rectum. No viable tumor cells were 
found. Extensive irradiation slough was noted in 
the uterus. 

Patient was discharged from hospital November 
8, 1947, 30 days after operation (Fig. 2). She re- 
turned to full normal activity and gained 55 pounds. 
She was well 3 years 6 months after operation (Figs. 
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Fig. 1. 
injuries to female pelvic viscera (with rectovaginal fistula) 
and extent of pelvic exenteration to remove large slough. 


Schematic representation of extensive irradiation 


CaAsE 2. E. Dido, aged 53 years. Patient received 
a supravaginal hysterectomy on November 23, 1944, 
in another institution. Postcoital bleeding was noted 
in June of 1947. Biopsy of cervix revealed carcino- 
ma. Patient received radium application to cervix 
and 28 x-ray treatments during summer of 1947. In 
October of 1947 she noted pain in the rectum and 
bleeding. In March, 1949, she received a second 
application of radium to the cervix and during 
September and October, 1949, she received 40 x-ray 
treatments to the pelvis. Since October, 1949, fecal 
matter began to appear through the vagina and pel- 
vic discomfort had become exceedingly severe, neces- 
sitating frequent recourse to narcotics. She was ad- 
mitted to Memorial Hospital, October 13, 1949. 

Physical examination revealed “frozen pelvis” and 
rectovaginal fistula about 2 centimeters in diameter. 
Clinical impression: advanced carcinoma invading 
all structures of the pelvis. 

On February 21, 1950, a complete pelvic exenter- 
ation was performed. 

Pathological report (histology): The cervix was 
completely replaced by irradiation fibrosis and ul- 
ceration. Marked fibrosis of walls of rectum and 
bladder with ulcerative mucosal inflammation of the 
latter was present; endometriosis in both ovaries; 
parametria were clear. No residual tumor was noted. 

Patient was discharged from the hospital on 23rd 
day after operation. She was living and well, with no 
complaints, and was normally active 1 year 2 
months after operation. 
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CasE 3. H.W., aged 39 years. In 1948 biopsy of 
cervix revealed carcinoma and patient was given 34 
x-ray treatments to four pelvic ports. In April, 1949, 
radium needles were inserted into cervix. On ad- 
mission to the Memorial Hospital December 5, 1949, 
the patient complained of very severe pelvic pain 
which had gradually become aggravated in the past 
several months to the point that sitting down was 
extremely painful, walking was difficult, and fre- 
quent sedation was necessary. She had a cachectic 
appearance. Pelvic examination revealed ‘frozen 
pelvis” with nodular masses discernible in each 
parametrial region and stenosis of rectal colon by 
what seemed to be an extrinsic mass. 

Complete pelvic exenteration was performed on 
December 8, 1949. 

Pathological report (histology): Old irradiation 
changes were noted in the cervix and bladder. Rec- 
tum showed old irradiation changes with large ul- 
ceration and nearly complete destruction of muscu- 
lar coats. No residual tumor noted. 

The patient was discharged January 18, 1950, 22 
days after operation. She has returned to full nor- 
mal activity, is free from pain, and has gained 35 
pounds in weight 1 year and 4 months after opera- 
tion (Fig. 6). 

CAsE 4. H.Cr., aged 53 years. In 1930 biopsy of 
the cervix revealed a carcinoma and she received 
6,300 milligram hours of radium and an unknown 
amount of x-ray therapy to the pelvis. She was well 
until November, 1948 when she had a sudden va- 
ginal hemorrhage that lasted for 2 days. At another 
institution she received 2,000 milligram hours of 
additional radium to the cervix and more x-ray ther- 
apy. In April of 1949 severe pain developed in. the 
rectum and lower abdomen, accompanied by a 
copious purulent vaginal discharge. She was ad- 
mitted to the Memorial Hospital on June 6, 1949. 

Physical examination revealed a slender white fe- 
male of stated age. Pelvic examination revealed ex- 
tensive induration about the atrophic and stenotic 
vagina and rectum—the typical “frozen pelvis.” 
There was a marked bulge in the presacral region. 
The cervix itself was replaced by a large ulceration 
discharging foul purulent material. 

Complete pelvic exenteration was performed on 
June 30, 1949. 

Pathology report (histology): Radiation recrosis 
and slough of cervix were noted as well as radiation 
proctitis and cystitis with perianal abscess. No 
residual tumor (Fig. 7). 

The patient was discharged on the 4oth postoper- 
ative day. 

She is living and well, having gained 16 pounds, 
1 year and 10 months after operation. 

CasE 5. E.D., aged 37 years. Diagnosis of ad- 
vanced carcinoma of cervix was made in another 
institution in October, 1947. X-ray therapy and 
radium applications were made in December, 1947. 
There was severe systemic and local reaction to the 
irradiation. Her general condition then improved, 
but the skin in the region of the pelvic portals be- 


















came telangiectatic, hard, and painful. This condi- 
tion caused her to spend most of the subsequent 
year in bed. Six weeks prior to admission nocturia 
and hematuria were present. Pain in the rectum 
became markedly aggravated and of late there had 
been fecal incontinence. The patient stated that she 
had lost 35 pounds in the past 5 weeks and suffered 
from almost complete anorexia. Severe pain radi- 
ated down the thighs and in the pelvis. 

Examination revealed a somewhat emaciated 
young female obviously quite ill, who stated that 
she was not able to walk. 

Pelvic examination revealed a typical “frozen pel- 
vis” with induration especially marked about the 
cervix and in the parametria. Extensive ulceration 
was present in the lower rectal colon. 

Pelvic exenteration was performed on November 
29, 1949. 

Pathological report (histology): Irradiation fibro- 
sis of cervix, vagina, bladder, and broad ligaments 
was marked. Tubes and ovaries were not identified. 
Irradiation ulceration of rectum was present. 

During the immediate postoperative period there 
was little urine output and on the 5th and 6th days 
after operation there was total anuria. Urine excre- 
tion then became apparent and seemed satisfactory 
until the 13th day. At this time edema of the face 
and of the hands was noted. A left nephrostomy 
was performed through an abdominal incision and 
at this time atrophy of the right kidney was noted. 
Following this procedure her condition gradually 
improved and she was discharged with the nephros- 
tomy in place on the 88th day after the original 
operation. She returned home to a small commun- 
ity, at some distance away, and apparently existence 
became too burdensome; according to her physician 
she decided to die and literally starved herself to 
death, succumbing approximately 11 months after 
operation. 

CasE 6. A.J., aged 41 years, a negress. Patient 
first noted postcoital bleeding in October, 1948. 
Later a minor operation of some type was performed 
upon the cervix. Intermenstrual bleeding recurred 
in October, 1949. In June, 1950 patient received 
radium treatment and then x-ray therapy for cancer 
of the cervix. Since that time she has had severe 
pelvic pain, abdominal cramps, and bloody and puru- 
lent vaginal discharge, has lost 20 pounds in weight, 
and is unable to work. She was admitted to Memo- 
rial Hospital November 20, 1950. 

Pelvic examination revealed an ulcerated cervix, 
stenosed vaginal fundus, a semifixed mass in the 
cul-de-sac with induration extending bilaterally to 
pelvic walls. 

On November 30, 1950, a partial pelvic exentera- 
tion was performed, the bladder, vagina, uterus, ad- 
nexa, and pelvic lymph nodes being removed. Both 
ureters were implanted into the pelvic colon. 

Pathologic report (histology): Severe necrosis and 
ulceration of the cervix with radiation changes were 
noted as well as marked edema and inflammation of 
bladder with abscess in posterior wall. A leiomyoma 
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Fig. 2. Photograph of surgical specimen consisting of all 
pelvic viscera (Case 1, M.B.) removed for extensive necro- 
sis following multiple applications of irradiation therapy in 
treatment of carcinoma of the cervix. No residual neoplas- 
tic cells found in this specimen. R.U, and L.U, right and 
left ureters, respectively; C, pelvic colon; A, anus; V, va- 
gina; B, bladder, F, vesicovaginal fistula; S, extensively 
sloughing uterus; slough also involves colon wall. 


of the uterus was noted, the left ureter showed edema 
and chronic inflammation, the right ureter was sten- 
otic secondary to scarring and inflammation. 

The patient was discharged from the hospital 2 
weeks after operation, and is free from pain and well 
5 months after operation. 

CasE 7. E.M., aged 47 years. Vaginal bleeding 
(spotting) was noted in August, 1949, and was the 
occasion for a diagnostic curettage, the results of 
which were reported as showing ‘‘epidermoid car- 
cinoma.” Radium was applied to a dosage of 4,500 
milligram hours, and in November of 1949 “‘just to 
be safe’? a second application of 4,500 milligram 
hours was made. By December, 1949, severe lower 
abdominal pains developed and finally “low ob- 
struction” of the colon occurred and a double-barrel 
colostomy was performed. Lower abdominal pain 
persisted and in fact became markedly aggravated. 
She was admitted to the Memorial Hospital March 
14, 1950. Pelvic examination revealed an ulceration 
replacing the cervix, induration in the base of the 
bladder, marked induration and ulceration of the 
lower rectal colon. The adnexal regions were in- 
durated and afforded the typical findings of ‘‘frozen 
pelvis.” 

On March 17, 1950, a total pelvic exenteration 
was performed. A segment of the lower ileum was 
resected because it was compromised in the large 








Fig. 3. 
Fig. 3. Photograph of patient M.B., Case 1, taken 1 
month after complete pelvic exenteration showing wet 
colostomy bud. Patient cachectic and weighed 88 pounds. 
Fig. 4. Photograph of patient M.B., Case 1, taken 1 
year after complete pelvic exenteration. The patient 


mass found in the pelvis. Continuity was re-estab- 
lished by an end-to-end anastomosis. The ureters 
were implanted into the sigmoid and a second 
double-barrel colostomy was performed on the 
transverse colon. 

Pathologic report (histology): No residual tumor 
was present. Old irradiation changes were particu- 
larly pronounced in the bladder and colon. Exten- 
sive ulceration with sloughing was noted in the colon. 

Convalescence was at first satisfactory, but in a 
few days evidence of intestinal obstruction developed 
and a second celiotomy was performed (March 28) 
at which time the lowest long loop of ileum was found 
deep in the pelvis and exhibiting marked thickening 
and angulation. This was obviously the site of ob- 
struction. It was resected and ileocecostomy was 
performed. Recovery from this procedure was satis- 
factory at first, but later progressive sloughing of 
the deep layers of the right lower abdominal wall 
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Fig. 4. 
weighed 120 pounds, a gain of 32 pounds since discharge 
from hospital. 

Fig. 5. Photograph of patient M.B., Case 1, 3 years 6 
months after complete pelvic exenteration. The patient 
has gained 55 pounds in weight. 


began, necessitating frequent débridements. Elec- 
trolyte imbalance developed, but was rectified. The 
blood urea nitrogen began to rise on April 17, being 
44.6 milligrams per 100 cubic centimeters, reaching 
74 milligrams per 100 cubic centimeters 6 days later, 
and then receding to 50.3 and then 62.7 milligrams 
per 100 cubic centimeters on April 27, 1950. The 
patient’s general condition deteriorated progressive- 
ly since April 6, and she expired May 1, 1950 (44 
days after the initial operation). The salient findings 
at necropsy were: pelvic abscess; obstruction of ter- 
minal ileum; splenic infarcts; multiple abscesses of 
both kidneys; sloughing wound of abdominal wall; 
acute suppurative ascending pyelonephritis; obstruc- 
tive cholangiolitis (histologic findings.) 

Case 8. H.C., aged 52 years. Patient was first 
admitted to Memorial Center clinics in August, 
1947, complaining of bloody vaginal discharge of 5 
weeks’ duration. Pelvic examination revealed a 
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fungating lesion replacing the cervix with induration 
extending to the left pelvic wall. Biopsy disclosed 
epidermoid carcinoma of the cervix. Between Au- 
gust 6, 1947, and September 26, 1947, she received 
pelvic cycles of x-ray to each of six ports totalling 
2,250 roentgens per port and three vaginal cone ports 
of 3 centimeters each in diameter and each receiving 
4,500 roentgens. November 7, 1947 she received 
3,000 millicurie hours by tandem applicator in the 
cervix. She did well until] May, 1948, when very 
severe cramping lower abdominal pains developed. 
Barium enema revealed stenosis of the rectal colon. 
By this time she had lost 52 pounds in weight. Pelvic 
examination revealed firm induration and narrowing 
of the upper vagina with necrotic slough replacing 
the cervix. There was a typical frozen pelvis. Biop- 
sy revealed no evidence of carcinoma. Intravenous 
pyelograms revealed moderate hydroureter and 
hydronephrosis on the right with such changes 
marked on the left. The patient did not improve 
and because of severe pain and physical findings, it 
was the impression that there was recurrence in the 
pelvis. On June 10, 1948, a complete pelvic exenter- 
ation operation was performed. The immediate 
postoperative recovery was uneventful. Nine days 
after operation fecal material began to drain from 
the perineal wound. Two days later the left leg be- 
came swollen (thrombophlebitis). A week later her 
general condition was worse. Her temperature was 
103 degrees F.; icterus was present. She died on 
June 27, 1948, the 17th postoperative day. Necrop- 
sy revealed (final diagnosis): perforation (spontane- 
ous) of the ileum, pelvic and abdominal abscesses, 
separation of right ureterocolic anastomosis, pneu- 
monia, right renal necrotizing papillitis, etc. No 
residual tumor was found. 

A study of the pelvic viscera removed at operation 
also showed no evidence of residual carcinoma, but 
there was radiation necrosis, ulceration and fibrosis 
of cervix, vagina, rectum, and base of the bladder. 

CAsE 9. E.Ma., aged 47 years. In March, 1947, 
cervical biopsy revealed epidermoid carcinoma and 
she received 5,000 milligram hours of radium locally 
and pelvic portals of x-ray therapy (dose not 
known). Subsequently she lost 48 pounds in weight 
(135 pounds to 87 pounds) and both rectovaginal 
and vesicovaginal fistulas developed. Physical ex- 
amination upon admission to the Memorial Hospital 
revealed in addition a ‘‘frozen pelvis.”” On August 
27, 1948, complete pelvic exenteration was per- 
formed. The immediate reaction from the operation 
was satisfactory, but following this there was grad- 
ual general deterioration characterized by marked 
weakness, anorexia, and finally a rapid rise in blood 
urea nitrogen to 119 milligrams per cent and carbon 
dioxide combining power of 9 per cent just before 
death on October 27, 1948, 2 months after the oper- 
ation. Attempts to rectify the chemical imbalances 
were unsuccessful. 

Pathologic study of excised pelvic viscera revealed 
extensive irradiation changes with vesicovaginal and 
tectovaginal fistulas, but no residual neoplasm. 
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Fig. 6. Photograph of patient H.W., Case 3, 1 year 4 
months after complete pelvic exenteration for extensive 
irradiation necrosis of pelvic viscera resulting from exces- 
sive reaction to irradiation therapy for carcinoma of cervix. 
She has gained 35 pounds since operation and is very well 
adjusted to wet colostomy. No restriction of general 
physical activities. Prior to operation was practically an 
invalid and was cachectic. 


Necropsy findings: acute pyelonephritis, right; 
pulmonary atelectasis and edema. No residual neo- 
plasm. 

CasE 10. C.C., aged 62 years. The patient re- 
ceived a subtotal hysterectomy at the age of 29 
years and during the past ro years has had diabetes. 
In June, 1947, there were two severe vaginal hemor- 
rhages. Biopsy of the cervical stump revealed epider- 
moid carcinoma. She received 18 x-ray treatments 
and later radium was applied to the cervix. Vaginal 
discharge has continued; she has lost 30 pounds. 
Pelvic examination revealed a large ulcerating crater 
replacing the cervix. Because of severe pelvic pain 
the patient acquiesced to radical excision of pelvic 
viscera. 

On May 16, 1948, partial pelvic exenteration was 
performed. 








Ulceration and 
Slough in Colon 


Extensive Ulceration and 
Slough in Urinary Bladder 


Fig. 7. Photograph of surgical specimen from complete 
pelvic exenteration for extensive slough and necrosis due to 
excessive reaction to irradiation. Patient living and well 
I year 10 months after operation. (Patient H.Cr. Case 4.) 


Pathologic report (histology): Radiation ulcera- 
tion of cervix and vagina and edema of the bladder 
were noted but no residual tumor was present. 

The immediate postoperative course was satisfac- 
tory, but in a few days her general condition was 
notably deteriorating and there were episodes of fall 
in blood pressure to 90/60 which were interpreted as 
cardiac in origin. The blood urea nitrogen was ele- 
vated to 44 milligrams per cent and mental apathy 
developed. There were elevations of temperature to 
ror degrees F. at irregular intervals. She expired on 
June 4, 1948, 19 days after operation. 

Necropsy revealed multiple abscesses in the pelvis 
and abdominal wall; pulmonary embolism, mitral 
stenosis (severe); cardiac hypertrophy; bilateral 
pyelonephritis and papillitis. 


DISCUSSION 


In Cases 7 and 8 described, during the im- 
mediate postoperative period there was spon- 
taneous necrosis with perforation of the small 
bowel that had been exposed to irradiation. 
More extensive experience with operations 
performed in the presence of heavily irradi- 
ated intestines has shown that such bowels 
are extremely sensitive to mechanical trauma 
and that just the manipulations incident to 
packing them out of the field and without ac- 
tual operative procedures being performed 
upon them are sometimes sufficient to result 
later in their becoming necrotic and breaking 
down, with disastrous results. 

In this series of 8 complete and 2 partial 
pelvic exenterations for irradiation necrosis in 
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the pelvis there were 2 instances of surgical 
mortality (defined as death within 30 days of 
operation), i.e., 20 per cent. There were 2 
hospital deaths on the 44th and 6oth days, 
respectively, affording a total hospital mor- 
tality of 40 per cent. 

The results in terms of survival are sum- 
marized below: 


Surviving operation 

3 years, 6 months, well 

I year, 10 months, well 

I year, 2 months, well 

I year, 4 months, well 

11 months (died, self-starva- 
tion) 

5 months (partial pelvic ex- 
enteration) well 

Lived 17 days. Died of peri- 
tonitis 

Lived 44 days, died of uremia, 
hepatitis, peritonitis, ne- 
crosis of bowel 

Lived 60 days. 
mia 

Lived 19 days. Died of sepsis 


Patient and age 

Case 1, M.B., 30 years 
Case 4, H.Cr., 53 years 
Case 2, E.D., 53 years 

Case 3, H.W., 39 years 
Case 5, E.D., 37 years 


Case 6, A.J., 41 years 
Case 8, H.C., 52 years 


Case 7, E.M., 47 years 


Case 9, E.Ma., 47 years Died in ure- 


Case 10, C.C., 62 years 


This extensive operation which entails re- 
moval of all pelvic viscera is indeed a desexu- 
alizing procedure (except for the breasts), and 
therefore the psychologic aspects of the situ- 
ation cannot be disregarded. Especially is this 
true in this group of patients in whom no 
residual cancer was found and who therefore 
are in a position for greater life expectancy 
than would be the case if cancer were present. 
The fact that they all accepted the procedure 
with little hesitation is evidence of their suffer- 
ing prior to operation. No patient in this 
group hesitated about receiving the operation 
(“Anything to relieve me of this suffering.’’). 
Once the pain is relieved and the wet colos- 
tomy is to be accepted as a permanent situa- 
tion, what is the subsequent course of events? 
As far as can be stated now the situation in 
this group of living patients is as follows: 

Case 1. M.B., aged 30 years. Patient physi- 
cally is in excellent condition. She is regarded 
with contempt by husband’s relatives because 
of altered physical status, but this does not 
prevent her from enjoying herself by going out 
to dances, eating, or drinking anything she 
desires. She cares for 3 children of school age 
and does all the domestic work necessary to 
maintain a 5 room apartment. Of unusual 
interest is the fact that although all pelvic 














viscera are removed and the entire vulva has 
also been excised, the patient experiences in- 
creasing libido and has libidinous sensations 
referred to the perineum. She is requesting 
the construction of an artificial vagina. She 
has survived operation 3 years and 6 months. 

Case 2. E. Dido, aged 53 years. Patient is 
fully adjusted to wet colostomy. She is able 
to perform all general activities in which she 
engaged prior to onset of carcinoma of cervix 
and is quite well adjusted to the wet colos- 
tomy. Question of sexual activities has not 
arisen as patient has “ruled this out of her 
life.” 

Case 4. H.Cr., aged 53 years. Patient has 
no complaints whatsoever. She has made an 
excellent adjustment to wet colostomy. She 
performs all usual activities in the same man- 
ner as before her illness. She has no libidinous 
desires and is very content with her way of life. 

Case 5. E.D., aged 37 years. Patient re- 
mained in bed most of the time before opera- 
tion. When she returned home, adjustment to 
“dry colostomy” and nephrostomy was not 
satisfactory and in the course of several 
months she wilfully starved herself to death. 
Even before operation the patient was men- 
tally depressed because of effects of irradi- 
ation, and spent almost a year in bed not even 
trying to be up and about. 

Case 3. H.W., aged 39 years. Prior to ill- 
ness marital adjustment was not satisfactory. 
Since operation life has become very happy 
with husband, on the basis of a brother-sis- 
ter relationship. Activity is unrestrained as 
to travel, driving automobile, dancing, going 
to parties, theater, etc. Repeated attempts 
to elicit the presence of libido have failed to 
date. 

Case 6. A.J., aged 41 years. Since partial 
exenteration was done, patient has no osto- 
mies. She is happy because of complete relief 
of pain. The external genitalia are intact and 
upon inspection the nature of the operation 
received cannot be suspected. There is no 
restraint in general physical activities. Suffi- 
cient time has not elapsed to evaluate the pos- 
sible sexual problem, but as stated, external 
genitalia are intact and there is a cavity at 
the site of the vagina which could serve as a 
vagina. 


BRUNSCHWIG: PELVIC EXENTERATION FOR IRRADIATION NECROSIS 437 


As already mentioned, the problem of sex- 
ual activity will certainly arise in a number of 
these patients. It is not a problem at first, for 
during the period of radiation therapy and 
subsequent discomfort with purulent odor- 
iforous vaginal discharges and fistulas no 
thought of sexual activity arises. But as time 
elapses, nutritional status improves, and gen- 
eral physical activities are resumed, the prob- 
lem does present itself. Theoretically, on the 
basis of present knowledge there is no “or- 
ganic”’ basis for libido since the entire genital 
system and the lower rectum are excised and 
all visceral nerves to the pelvis are transected. 
Actually libido does return as exemplified in 
patient M.B. in this series and in other pa- 
tients that have survived for more than a 
year but are not included in this series because 
they had viable carcinoma. This phase of the 
problem should be of interest to psychologists 
and psychiatrists. 

At present it is the practice in performing 
complete or partial pelvic exenteration to re- 
move all viscera from above and to leave the 
external genitalia intact. The cavity into 
which the vaginal orifice leads might, if pre- 
vented from closing, epithelize and serve as a 
functional vagina. This seems to have been 
the situation in the patient reported by Sim- 
mons. 

Among the 6 patients that survived, the 
average hospitalization time was 26 days fol- 
lowing operation (excepting 1 patient who 
remained in the hospital 88 days because a 
second operation, nephrostomy, was neces- 
sary). One patient, partial pelvic exentera- 
tion, was hospitalized only 14 days. 

It is noteworthy that in all of the survivors, 
once they left the hospital, there were no in- 
stances of acute ascending urinary tract infec- 
tion, the longest survival time being 3 years 6 
months, and the shortest 5 months, at the 
present writing. 

The necessity to perform partial or total 
pelvic exenteration for irradiation necrosis is 
due to the injudicious use of irradiation or to 
hypersensitivity of tissues to irradiation or to 
both. If uterine cancer is to be treated by 
irradiation, the latter should be carried ovt 
with all due precautions and once an adequate 
course of therapy has been given and the dis- 
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ease not controlled, repetition of irradiation 
should be avoided, the patient’s best chances 
for survival then being afforded by radical 
surgery. 

The hospital mortality, which includes the 
surgical mortality in this group of patients, is 
almost double that which obtained in a much 
larger series of patients who presented extend- 
ing recurrent or residual neoplasm, and who 
were subjected to the same procedures. This 
fact is of considerable importance. A priori, 
these patients should be better risks than those 
who have cancer, but it is entirely possible 
that the excessive reactions to irradiation or 
the excessive irradiation caused certain hither- 
to unappreciated changes which made them 
less able to withstand the stresses and strains 
of operation. On the other hand, once the pa- 
tients reached the stage where they were able 
to be discharged from the hospital, they all did 
extremely well and rapidly gained weight and 
returned to normal general activities (with 
one exception, Case 5). 


SUMMARY 


Pelvic exenteration, originally devised as an 
attempt to control extensive pelvic cancer, 
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may also of necessity be performed for exten- 
sive irradiation damage to pelvic viscera. The 
results in a limited series of patients who have 
survived operation have been very satisfac- 
tory in that pain is abolished and the patients 
are permitted to return to their usual general 
activities. In a group of 10 patients the hospi- 
tal mortality was 40 per cent.! That all pa- 
tients accepted the procedure after it had been 
fully explained to them is evidence for the de- 
gree of discomfort they were experiencing 
from the condition for relief of which the oper- 
ation was proposed. The condition of these 
patients was such that if operation had not 
been performed they would have died from 
complications of the extensive pelvic necroses. 
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FACET SYNOVIAL IMPINGEMENT 


A New Concept in the Etiology of Lumbar Vertebral Derangement 


GEORGE L. KRAFT, M.D., Burbank, California, and DANIEL H. LEVINTHAL, M.D., F.A.C.S., 
Beverly Hills, California 


HIS presentation is concerned pri- 

marily with a particular kind of low 

back derangement which is frequent- 

ly attributed and diagnosed as mus- 
cular or ligamentous strain or tear, myofasci- 
tis and myositis and which by the laity and 
also by some physicians is erroneously re- 
ferred to as “sacroiliac strain.” 

The typical history of onset of this acute 
low back derangement as described by the 
average patient is as follows: after bending 
forward to pick up an object (not necessarily 
of great weight) and especially with a twisting 
or rotary flexion movement, and immediately 
on initiating the attempt to straighten up, 
there occurs a sudden severe “‘catch” and ex- 
cruciating pain in the lower back. Usually 
this pain is in the Jeft lumbosacral area. The 
reason for this we ascribe to the fact that the 
majority of individuals are right handed, and 
the mechanical etiological factor to be de- 
scribed herewith is exaggerated on the oppo- 
site side to that toward which the patient 
bends. 

The onset may not always be as severe as 
just described, but, beginning mildly, it may 
become progressively worse within 24 to 48 
hours. The patient is unable to extend the 
lumbar spine fully and this produces a re- 
versal of the lumbar curve, a rounded lumbar 
kyphosis, and a list of the torso, usually to- 
ward the right (Fig. 1). Motion is restricted 
especially toward the left and on an attempt 
to extend the lumbar spine. Usually pain is 
present in the lumbosacral region. 

We maintain that the simple act of bending 
forward in the third, fourth, or fifth decade of 
life of an average individual should not cause 
a tear or strain of ligaments. Most of these 
derangements occur as the individual bends 


_ From the St. Joseph’s Hospital, Burbank and St. John’s Hos- 
pital, Santa Monica, California. 
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to pick up an object and then attempts to 
straighten the lumbar spine. 

In the lumbar region of the spine, the great- 
est range of motion occurs between the facets 
and bodies of the fourth and fifth vertebrae. 
The lumbosacral joints usually have a greater 
stability and a somewhat lesser range of 
motion. The sensory nerve supplying the cap- 
sular, ligamentous, muscular, and _ periosteal 
portion of the spine is the recurrent branch of 
the spinal nerve arising just distal to the 
ganglion of the posterior root. The synovial 
linings of the facet articulations have a 
particularly abundant supply of these nerve 
endings. 





Fig. 1. Typical tilt of torso, usually away from the site 
of the lesion in the syndrome described. 





Sacrum? coccyx; posterior view. 








Window in 
capsule 


Demons fa, wi 
tissue caught in joint apace 


cy 


Anatomically one can see the immediate 
structures surrounding the articular facets 
(Fig. 3). There are innumerable deviations 
from the normal contours and positions of the 
facets. The variations are such that they may 
lie in any of several planes between that of a 
sagittal and coronal plane. Some investiga- 
tors assert that the facets that lie in a sagittal 
plane give greater stability since they allow 
flexion and extension but limit lateral motion. 
On the other hand the facets lying in a coronal 
plane allow greater motion in ail directions, 
thus giving rise to greater instability. Right 
and left facets of the same vertebra may be in 
dissimilar planes leading to imbalanced move- 
ment between the facets. 
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Extension 





Fig. 2. a, Posterior view of lumbosacralarea. b, Lateral, 
sagittal view through area marked by plumb line in, a. 
Note relationship of tip of articular facet to synovial mem- 
brane. c, Lateral view, sagittal section in same area as, b, 
in extension showing mechanism of pinching of synovial 
tissue. d, Anteroposterior view showing window through 
capsule of lumbosacral facets with pinching of invaginated 
synovial tissue. 


Since the gliding motion between the facets 
placed in a more coronal plane is greater, it 
would also mean that the capsule surrounding 
this joint has a greater amount of free play to 
allow for the increased motion. The synovial 
tissue lining this capsule would therefore have 
more redundancy, an important fact since 
with flexion and some rotation of this type of 
anatomical variant, the joint space of the 
facet is open enough to allow the redundant 
synovial tissue to fill the space and then with 
attempted extension, the synovial tissue be- 
comes pinched (Fig. 2, a, b, c, d) giving rise 
to the syndrome described. The mechanism 
is similar to that of a pinched infrapatellar fat 
pad causing derangement of the knee joint. 
Since the greatest motion occurs between the 
fourth and fifth lumbar vertebrae, this is the 
site of predilection. The next site would be 
between the fifth lumbar and first sacral ver- 
tebrae. As a result of the impingement, the 
synovial tissue becomes edematous and in- 
flamed and the capsule becomes distended 
with fluid. It is reasonable to presume that 
the distended capsule causes the dull ache and 
the repeated impingements of the synovia the 
sharp pains associated with this back syn- 
drome. 




















Supraspinous ligament 













Interspinous ligament 
Synovial fold 


Ligamentum flavum 


Capsular ligament 


Hyaline plate 


Annulus fibrosus 


Fig. 3. Horizontal] section through a vertebra and disc 
showing anatomical relations. Note proximity of the 
facets to the venous sinuses. 


The question arises whether there is a rela- 
tionship between this mechanism and the 
weakening of the annulus fibrosus leading to 
the formation of a herniated disc. Degenera- 
tion of the nucleus pulposus occurs as a na- 
tural consequence of aging, and this in itself 
does not cause pain. It does however affect 
the mechanical function existing between the 
vertebrae and particularly so between the 
fourth and fifth lumbar and lumbosacral 
joint. With narrowing of the disc space the 
ligamentous structures supporting the artic- 
ulating facets becomes less stable allowing for 
increased separation of the facet joint surfaces 
on forward motion or forward lateral rotary 
motion and so a greater possibility for the 
synovial tissue to become impinged. Most of 
the patients with a true disc syndrome will 
state that they have had periodic attacks of 
low back pain with no radiation of pain down 
the leg previously. It is only when the pos- 
terior annulus fibrosus becomes weak allowing 
the degenerated disc to herniate or even to 
extrude itself and cause pressure on the nerve 
root that the pain is referred down the leg 
(Fig. 4). 

The next question that arises is can re- 
peated impingement of the synovial tissue 
cause weakening of the posterior annulus fi- 
brosus and other ligamentous structures in its 
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Fig. 4. Herniated disc shown between aluminum re- 
tractors protruding into axillary space between nerve root 
and dural sac. Exposed by laminotomy. 


vicinity. If impingement of the synovial 
tissue causes a local inflammatory reaction, 
this reaction by a reflex mechanism may also 
involve the contiguous structures and partic- 
ularly the posterior annulus fibrosus. In the 
presence of inflammation these structures be- 
come weaker until the posterior annulus fibro- 
sus gives way completely and herniation of 
the degenerated disc occurs. The posterior 
annulus fibrosus covered by the thin expanded 
portion of the posterior longitudinal ligament 
is the weakest area and it lies in reasonably 
close proximity to the articulations. 

Based on the mechanical factors involved, 
the treatment would necessitate the freeing 
of the pinched synovial tissue and the preven- 
tion of its recurrence. In the acute stage the 
localization of the involved facet can be deter- 
mined by the point tenderness. Novocain is 
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Fig. 5. Firm bed with hips and knees flexed as part of 
conservative management. 


injected into and about this area. With the 
patient lying on the right side (Fig. 6) the 
back is manipulated by rotation of the pelvis 
in one direction (clockwise) and the thorax in 
the opposite direction (counter clockwise). 
This procedure is then reversed so that the 
pelvis is rotated counter clockwise and the 
thorax clockwise. Manipulation is repeated 
with the patient lying on the left side. If 
novocain can be injected within the capsule 
and into the joint of the facets, the increased 
pressure as a result may be great enough to 











Fig. 6. Showing manipulative procedure in attempt to 
disengage the pinched synovial tissue. 


free the impinged tissue. The purpose of the 
manipulation is to reverse the etiological 
mechanism and open the facets sufficiently to 
permit the synovial tissue to retract. Since 
impingement of the synovial tissue occurs as 
the spine is extending, the patient feels relief 
in a position of flexion. 

The patient is advised to stay in bed for a 
period of 1 week with pillows under both 
knees and the head of the bed raised slightly 
(Fig. 5). Physiotherapy in the form of local 
heat and gentle massage is given. After ap- 





Fig. 7. 


Photomicrograph of capsular synovial tissue 
removed from between facets showing marked fibrosis of 
synovial tissue and hyalinization. 


Fig. 8. Photomicrograph of capsular synovial tissue 
which shows marked fibrotic thickening of synovial sur- 
face. 
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proximately 1 week, the patient may be fitted 4- a Pag ing J . An ge enon of 
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flexion plaster-of-paris jacket, the purpose of 5. Inman, VERNE T., and Saunpers, J. B. De C. M. 
which is to maintain flexion of the lumbar Anatomicophysiological aspects of injuries to the 
‘ 2 ° intervertebral disc. J. Bone Surg., 1947, 29: 461-— 
spine. The brace or cast is worn for a period 468. 
of 2 to 4 months during which exercises are pone The clinico-anatomical aspects of the lumbo- 
° sacral region. Radiology, 1942, 38: 669-678. 
prescribed to develop the muscles of the torso. . Panasite aeet, ek eeien Pant. tebe 
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THE BALANCE OF LIFE AND DEATH IN 


CEREBRAL LESIONS 


SIR GEOFFREY JEFFERSON, C.B.E., F.R.C.S., F.R.S., F.A.C.S.(Hon.), Manchester, England 


‘Life is the ensemble of functions that resist death.” 
Bichat, Recherches physiologiques sur la vie et la 
mort, 1800. 

“Thus the body dies by little and little; all its 
functions are diminished by degrees; life is 
driven from one part of the frame to another 
cAcee and death at last seizes upon the little 
that is left.” 
Buffon, quoted by Oliver Goldsmith. History 
of the Earth and Animal Nature, 1774. 


PHYSIOLOGICAL INTEGRATION OF BRAIN 
AND BODY 


LMOST 75 years ago Claude Bernard 
defined life as creation, meaning that 
the cells of the body worked inces- 
santly in an internal harmony cre- 

ating the substances necessary for mutual 
maintenance—his famous milieu interieur. 
By this agency the highest living organisms 
became more and more independent of the 
outside world and could resist a wide range of 
changes otherwise hostile to them. Define it 
how you will, life is a function springing from 
unknowable first causes. It is maintained in 
equilibrium by processes of great complexity, 
processes that it has been the business of 
physiology to discover. Each decade has 
brought vast accretions to knowledge so that 
today we know in a rough way what the gen- 
eral plan is, what processes comprise that 
“Wisdom of the Body” of which Walter B. 
Cannon wrote. We have learned that over-all 
the nervous system is paramount. This is the 
master system of the human body. It is so not 
only because it gives us our thoughts and de- 
termines our actions but also because it directs 
our bodily metabolism. The rest of the body 
exists for one purpose only, to provide the 
nervous system, and especially the brain, with 
two things—first with energy and then with 
opportunity. The brain requires this energy 


From the Department of Neurosurgery, University of Man- 
chester, England. 

The Fifth Martin Memorial Lecture, presented before the 
Clinical Congress of the American College of Surgeons, Boston, 
October 23, 1950. 
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to work itself and its demands, such as for 
oxygen and sugar, could be described as al- 
ways immediate and furious. In a quieter 
and constant way it makes other calls on 
chemical products which the body produces 
for it and in utilizing them it no doubt uses 
its own enzymes. Thus it is, in some degree, 
a chemical machine itself and not purely a 
user of biochemical products delivered to it 
purified and ready for immediate use in the 
way that a housewife buys ready-to-eat foods. 
Like her, brain has to do things to the goods 
to make them just right for consumption and 
it is fussy about the temperatures of what it 
gets, correcting them when wrong by its re- 
mote controls and feed-backs. 

Then again there is the provision of oppor- 
tunity meaning that the body by virtue of its 
ability to move at the brain’s behest provides 
it with information from wide ranges and 
changing environments. Of what limited use 
would even its distance receptors be if the 
nervous system was part of an immobile 
frame? We can guess the impoverished expe- 
rience which would be the nervous system’s 
were it not for body’s mobility, the power it 
gives to enrich experience by fresh contacts 
and large vistas. We know in fact how simple 
are the nervous systems of almost stationary 
organisms such as the sea mollusks. But in the 
biological plan a rise in the complexity of the 
nervous system far outstrips mobility which, 
though immensely important, has a limit of 
advantage which is quickly reached. And, of 
course, mobility itself requires biochemical 
energies of its own. The fact that man was 
intended to be a mobile organism has its surgi- 
cal importance because if he becomes hemi- 
plegic, to say nothing of paraplegic, his life 
span will usually be shortened. Even if he 
escapes rapid death he becomes a prey to 
intercurrent diseases, most of which stem from 
diminution of respiratory exchanges, from 
lung collapse and pulmonary venous stasis, 




















some from gradual loss of vascular tone and 
its remote effects. In fact every surgeon knows 
that the immobility of acute abdominal dis- 
ease and of chronic invalidism has special 
risks of its own, some of which are identical 
with those of paralysis of neurological origin. 

The neurophysiologist and the neurosurgeon 
see the nervous system as something which is 
not only part of body but is intimately fused 
with its chemical, its metabolic processes. We 
see it as no mere thinking machine, no mere 
electronic apparatus for synthesizing experi- 
ence but as an active participator in assessing 
and controlling the quality, the quantity, and 
the composition of the energies for action with 
which it is supplied. It is for this reason that 
injuries and diseases can and do threaten the 
equilibrium in which our life is maintained. 
Were it otherwise, had brain nothing to do 
with anything but mental processes, it is clear 
that although intracranial lesions might im- 
pair our mental powers or our ability for 
language and expression by words or gesture, 
might paralyze us, yet they would not instant- 
ly endanger, as they do, the maintenance of 
our lives in various and subtle ways. We 
know that the facts are otherwise and it is my 
purpose very briefly and incompletely to en- 
quire into the ways in which intracranial 
pathological states jeopardize life and often 
kill us. We shall find, that they do so in vari- 
ous and subtle ways and in no stereotyped 
manner. But even so, it might be thought that 
to seek the cause of death in cerebral lesions 
was a search for the obvious—a patient had 
something seriously the matter with his brain 
—a bad injury, an abscess, a severe inflamma- 
tion, a tumor—so of course he died. There is 
in fact no “of course” about it because many 
with similar lesions are reclaimed. Some gen- 
eral groupings should be possible that would 
distinguish why one person dies whereas others 
recover. The problem is a general one of wide 
application in the domains of pathology but 
especially in physiology. Which one of us can 
honestly say that he knows in any real detail 
why precisely anybody dies from anything? 
And by “know in detail’”’ I mean have a clear 
mental picture of exactly what happened to 
each of the body’s systems down to the last 
trickle of the circulation, the last heartbeat. 
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Aside from neurosurgery, what precisely hap- 
pens in a blood infection, in hepatic or renal 
failure? and to what and in what order in 
time? I mention these doubts because they 
have been impressed on me in a lifetime de- 
voted to the study of surgery and of the 
nervous system. 


CHANGING ORIENTATIONS 


Much of what I have just said will have 
been recognized as a statement on the role of 
the head stations of the autonomic nervous 
system, the discovery of which was fully as 
exciting and far-reaching an event as that of 
the electrical excitability of certain areas in 
the cerebral cortex or of the functional value 
of the cerebellum. Many of us can remember a 
time when the central relationships of the 
semi-isolated ganglionated chains of the sym- 
pathetic nervous system were a puzzle indeed 
and the recognition of the parasympathetic a 
novel idea. 

Until the experiments of Karplus and 
Kreidl (1909), who had started more than 
they could possibly have foreseen (and who 
would have been fascinated by J. C. White’s 
stimulations of the walls of the third ventricle, 
1940, in conscious man) and until the Balti- 
more experiments of Cushing and his distin- 
guished band had been revaluated by others 
(Bailey and Bremer, 1921, P. E. Smith, 1927) 
with regard this time to the floor of the third 
ventricle rather than to the neighboring pitui- 
tary body, the curious effects of Claude 
Bernard’s pigures of the floor of the fourth 
ventricle remained mysterious. It is hard to 
recollect that a bare 30 years covers such an 
extraordinary change in our outlook on cere- 
bral physiology. We now knew the reason why 
lesions at mid-brain level or above it could be 
fraught with such dangers, why in fact supra- 
tentorial lesions might be every whit as serious 
as infratentorial. Let me in fact say at once, 
what every neurosurgeon knows as a general- 
ization, that infratentorial lesions are prefer- 
able in the adult to supratentorial. The rea- 
sons for this are not purely physiological but 
considerably pathological in that malignant 
and invasive gliomatous processes are infinite- 
ly less common below the tentorium than 
above it after the first two decades of life. 
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In recent years again we have passed on 
further from hypothalamus to cortex looking 
for representation of autonomic controls at a 
higher level still. On the face of it, it had 
seemed improbable that the nuclei or centers 
apparently so richly strewn through the hypo- 
thalamus should be snub-nosed affairs sending 
their connecting axons caudalward with no 
higher relations. This might have been true of 
those chemically initiated, but hardly of those 
depending on nervous excitation. But the 
studies of John Fulton and associates (1934), 
W. K. Smith (1938), Bailey and Sweet (1940), 
of R. B. Livingston and associates (1948) sug- 
gest strongly that there are cortical areas (in 
relation to the motor areas, to the orbital sur- 
faces of the frontal lobes and the cingulate 
gyri) which have representations of auto- 
nomic actions on heart and respiratory rate, 
blood pressure, vasoconstriction and on a 
whole gamut of control of metabolism. We 
are as yet uncertain to what degree we have a 
right to apply these new discoveries clinically. 
This much can be said that, whereas 40 years 
ago orthodox physiology was agreed that the 
danger points were all in the posterior fossa, 
the tale today is a different one. But let us 
take a retrospective glance and see where we 
have come from. 


COMPRESSION AND ‘‘CONING”’ IN THE 
POSTERIOR FOSSA 


It is easy to see how great a change the new 
concepts of somatic controls by the brain of 
body’s welfare have made in the interpreta- 
tion of the effects of cerebral compression. At 
the opening of the present century the clini- 
cian believed that the posterior fossa would be 
the place to look for those key structures 
whose integrity must at all costs be safe- 
guarded. This was then clearly the location, 
because here were lodged the respiratory cen- 
ter, the vasomotor center, the vagal nuclei, the 
vomiting center. Hence Cushing was able by 
his classical experiments on cerebral compres- 
sion in the dog by means of an expansile rub- 
ber bag introduced inside the dura to give an 
elegant account of compression. He described 
in his famous Miitter Lecture (1902) how 
anemia of the brain led, as the pressure rose, 
to bulbar anemia. Within limits this stimu- 


lated the medullary centers producing the 
classical slow pulse and rising blood pressure 
but if pressed too far, paralyzed them. He 
was led by these laboratory experiences to 
realize the importance of bulbar anemia and 
of the part played by cerebellar tonsillar her- 
niation through the foramen magnum. Conse- 
quently, Cushing planned his posterior fossa 
approaches and extensive cerebellar decom- 
pressions in such a way that these thrusts of 
cerebellar tissue through the foramen into the 
lower pressure region of the spinal cord would 
be taken care of. It was an important event in 
surgery and in applied pathology. But it was 
only half of the story. For it should have been 
clear that rises of pressure in the posterior 
fossa must be accompanied by an equal tend- 
ency for the pressure to break upward as well 
as downward. In some measure the upward 
thrust would be prevented by the internal 
hydrocephalus that tended to pack full the 
supratentorial chambers. The role of this last 
became clear some years later through the 
beautiful experiments by Walter Dandy on 
the circulation of the cerebrospinal fluid, a 
subject not fully understood even now. In 
spite of the deterrent of hydrocephalus, up- 
ward herniations of the cerebellum do occur 
(especially acutely after a ventricular “‘tap”’). 
Cerebellar tissue is forced to assume more 
than its proper share of the hiatus tentorii and 
compresses the pes pedunculi of the midbrain 
(Le Beau, 1938, Ecker, 1948). One would be 
hard put to it to say at what point the pressure 
of posterior fossa tumors is most important 
since it must be exerted over the whole length 
of the pons and medulla (the brain stem con- 
fined within the posterior fossa). The hind- 
brain may recover from a degree of physiologic 
block which would have proved irreversible in 
the midbrain or interbrain. But here is an 
example of a fatal cerebellar compression in 
which there was neurological evidence of com- 
pression of the whole length of the brainstem. 

CasE 1. K. C., male, aged 12 (No. 178825), was 
admitted to the University Department of Neuro- 
Surgery, Manchester Royal Infirmary, April 21, 
1950. He had been under treatment for tuberculosis 
of the left knee in orthopedic hands and was making 
good progress. Biopsy of the inguinal gland was 


positive; chest x-ray examination was negative. 
Four or five weeks before admission here he began to 
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Case 1. 


Fig. 1. 
on superior surface. 


ave severe headaches. He became apathetic. Soon 
after he was found to have severe bilateral papil- 
ledema. Signs of cerebellar dysfunction were present 
on clinical testing. Lumbar puncture: 4 cells in 
cerebrospinal fluid, pressure 350 millimeters of water, 
protein 30 milligrams. Ventriculography on May 
2, 1950, showed internal hydrocephalus and a kink 
in the sylvian aqueduct. In the operating room in 
the sitting posture he was conversing when he sud- 
denly collapsed and respiration ceased, pulse strong, 
90, but soon became very weak and fast. He was 
intubated at once and artificial inflation of the lungs 
was carried out. Tapping the ventricle had no 
effect. The posterior fossa was rapidly opened, the 
arch of the atlas removed. Tonsillar herniation was 
present and a tuberculoma was found in the cere- 
bellum. Because of the patient’s cardiovascular state 
operation was broken off, the wound was closed and 
the boy was returned to bed. Although he had had 
no anesthetic he had not recovered consciousness 4 
hours later, nor was he to do so, for he died in coma 
on the fifth postoperative day. The corneal reflexes 
were absent the whole time. The eyes were steady 
in a divergent squint, the pupils did not react to 
light. Six times in every minute he had slight general 
convulsive movements consisting of rapid twitchings 
of the face and all limbs scarcely powerful enough to 
move the joints. They seemed to be excited particu- 
larly by any external stimulus such as throat suction 





Upward cerebellar cone. Outline of tentorial hiatus imprinted 


or nursing care. His eyes rotated inward from their 
abducted posture during the attacks but never 
beyond the midline, indicating a disturbance of 
ocular co-ordination in the pons. There was com- 
plete atonia of all muscles including the face. After 
the first 24 hours the twitchings were confined to the 
face and platysma but in another 12 hours they 
ceased. 

These attacks were unusual in type. They might 
have been caused either by outbursts of cortical 
activity unable to get through a physiologically 
transected brain stem damaged below the level 
proper for true decerebrate rigidity. Much more 
probably they were brought about by local excita- 
tions of reticular areas of the brain stem itself and 
were ‘‘low level” convulsions. At necropsy it would 
be pardonable to have expected to see a gross lesion 
in midbrain or pons or medulla. In fact nothing 
abnormal was present apart from two tuberculomas, 
one large, one small, in the cerebellum itself. There 
were no hemorrhages anywhere, the cortex was 
normal, the ventricles large but free of clot. The 
tonsils were moderately herniated downward. Up- 
ward, however, was a very striking tentorial hernia- 
tion. The marks made by the tentorial edges were 
clearly visible on the hardened cerebellum (Fig. 1). 


No doubt the ventriculograms precipitated 
the disaster which led to his death but the 
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essential lesson that emerges from this case, 
one that is often repeated, is that the clinician 
must not expect to find the minute nature of 
the neuronal breakdown that led to death 
clearly written out for him in the necropsy 
findings. This is because it is a breakdown of 
function, an invisible lesion, a physiological 
failure. All that we can say for sure is that this 
boy had a packed posterior fossa with severe 
compression of the whole length of the brain 
stem from midbrain to the first cervical seg- 
ment. Further, we can be sure that the break- 
down was one of nervous integration centered 
on the brain stem itself because most bizarre 
motor patterns originate there. The boy was 
probably fatally disintegrated from the mo- 
ment that he lost consciousness in the operat- 
ing chair and the anoxia played a part. The 
operation, I surmise, had no effect one way or 
the other. All that the clinician can do is to 
record the features presented by such cases as 
this, the exact counterparts of which cannot 
be produced by animal experiment. 

CasE 2. In another recent unhappy experience a 
woman with a cystic hemangioma of her cerebellum 
suddenly became labored in her breathing and 
quickly apneic just as the operation was about to 
begin. The ventricles were immediately tapped 
without result. Artificial respiration through an in- 
tratracheal tube was carried out and a pink color 
maintained while the posterior fossa was quickly 
opened. It was noteworthy that the cerebellar 
tonsils were not herniated. When the cyst was 
tapped and the tumor rapidly removed, spontaneous 
respiration commenced but not for a few minutes did 
the deep blue congestion of her cerebellum disappear. 
All should have been well but it was far otherwise, 
for she never spoke and scarcely stirred again. For 
the first 2 weeks she had attacks of decerebrate 
rigidity whenever she was moved. During this time 
bilateral pulmonary consolidation set in but cleared 
with antibiotics. Next, curious attacks of hyperpnea 
occurred when disturbed with respirations rising to 
50 per minute with a racing pulse and jaws tightly 
clenched. Blood chemistry was not notably altered, 
chlorides 527, nonprotein nitrogen 22. Blood fat 
was 250 milligrams, serum albumen 4.1, serum 
globulin, 2.8. Nitrogen excretion was 17.2 grams in 
24 hours. Her systolic pressure fell to 60 but rose to 
100/60 after intravenous concentrated plasma. She 
never moved except on rare occasions she made un- 
patterned sort of actions with her right arm. Her 
eyelids were usually open, she sometimes moved her 
eyes to either side as if for some reason. But although 
we persuaded ourselves that she sometimes seemed 
to know when something was going on around her, 
yet she made no signals to verify any real awareness 


and was entirely unresponsive to question or com- 
mand. Her limbs were atonic and although for the 
first 2 weeks the plantar reflexes were extensor, they 
became flexor and remained that way to the end. 
She died 13 weeks after operation. Necropsy showed 
a picture of general cerebral atrophy with remarkable 
shrinkage of the basal ganglia and of the cortex, 
without serious alteration in the brain stem, a 
pathological change that we have not previously en- 
countered as a postoperative state. Its cause must 
surely have been the episode of anoxia and hyper- 
capnia instituted in the operation room, one just 
not immediately fatal but productive of irreparable 
damage. 


CONSCIOUSNESS 


A striking feature of cases such as the fore- 
going is that consciousness has been lost and 
that although the cortical electrograms are 
grossly disturbed no striking abnormality is 
visible in the cortex (the last case was ex- 
ceptional). 

_The day is past when the neurologist can 
think of consciousness as being a function of 
the cortex alone. For too long have we looked 
at the surface areas of the brain and thought of 
function in terms of communication from one 
group of gyri to another, near or far, as we 
might look at a map of the States of the 
Union. It is time that we added depth and 
perspective to our scrutiny, time that we 
looked instead more often at medial sagittal 
slices of the brain and began to think more 
seriously, as the physiologists are doing, of the 
way in which the deeper structures are linked 
to the surface. Integration in the vertical 
direction still holds many secrets, some of 
great importance to us. However, it is as true 
as ever it was that, for its full flowering, con- 
sciousness requires an intact cortex but it is 
quite certain that it can be suppressed by 
lesions at midbrain level and at thalamic level. 
R. T. Johnson and I (1950) have recently de- 
scribed cases of hemorrhages in the posterior 
fossa which caused loss of consciousness in a 
manner extremely similar to the famous syn- 
drome of middle meningeal hemorrhage. And 
it seemed to me some years ago to be the fact 
that cortical lesions produced unconsciousness 
much less easily than more deeply situated 
basal lesions. Furthermore, when cortical 
disease did so, the mechanism was by con- 
current effects at lower levels. Even the corti- 
cally excited fit seems to be due to a down- 
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ward drive into medial thalamic mechanisms 
with a secondary upward drive back sym- 
metrically and diffusely onto the brain sur- 
faces (Penfield, Jasper, 1949; Moruzzi and 
Magoun, 1950). 

These are important realignments in neuro- 
logical thinking. If plain consciousness (in the 
shape of signs of simple awareness of environ- 
ment so that the individual can signal, not 
necessarily by words, responses to events in it) 
can be abolished by lesions or temporary 
neuronal blocks at low levels, then it becomes 
reasonable that consciousness should be in 
close juxtaposition with the centers that con- 
trol autonomic function—which indeed main- 
tain life itself. No neurologist need worry 
overmuch about the immediate future of the 
conscious patient. It is as soon as conscious- 
ness is dulled that there is cause for alarm, for 
it is indeed an alarm signal. Why should 
countless examples have proved the truth of 
this, if consciousness were not linked to primi- 
tive functions (or those we call “primitive”’), 
f it did not share a relatively low level repre- 
sentation? Meanwhile what has happened to 
the concepts of ‘“‘centers’’—respiratory, vaso- 
motor and perhaps of “‘consciousness.” We 
know now that they are not represented by 
any specific nuclei; the respiratory center is 
strewn through the thickness of the bulb and 
covers a relatively large area, the concept of a 
vasomotor center has been replaced by an 
intriguing system of pressor reflexes, a feed- 
back system from the heart and great vessels, 
and the concept of a center of consciousness 
by a widespread waking system spread over 
brain stem and perhaps basal ganglia. 


HEAD INJURIES 


The commonest lesions of the nervous sys- 
tem which threaten the balance of life are un- 
doubtedly head injuries. For generations 
surgeon and pathologist have searched the 
brain for the lesion of concussion. Numerous 
experiments have been done with the same 
end in view. But the lesion of concussion has 
never been convincingly demonstrated. It is 
true that most painstaking studies such as 
those of Greenfield (1938), of Rand and Cour- 
ville (1934), D. Munro (1938) and of many 
others have shown what sorts of contusions 
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Fig. 2. Head injury, gross pontine hemorrhage. 
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and lacerations may occur. But I am con- 
vinced that these are all beside the real point 
or at least this particular point—the con- 
cussive lesion, which is invisible because con- 
cussion is again a functional affair, is a trau- 
matic but invisible block to nervous impulses 
possibly with a resulting enzyme disturbance. 
Ward’s discovery (1950) of free acetylcholine 
in the cerebrospinal fluid of patients after 
severe head injuries and their improvement 
with atropine gives some support to the views 
on this head that I advanced in 1943, when I 
spoke of concussion as a process, a sometimes 
progressive ‘disease.”’ All that gross pathol- 
ogy can hope to show are signs of the grade of 
the injury; if that has been sufficiently severe, 
intracerebral hemorrhages certainly occur and 
add their quota to the nervous “blocks,” often 
making recovery impossible, especially when 
they lie in the brain stem. Sometimes these 
low level lesions are gross (Fig. 2) but they are 
usually secondary to “‘coning.”’ The specimen 
illustrated came from a woman aged 81 who 
survived a severe head injury with bilateral 
subfrontal and sylvian brain lacerations for 4 
days. She had spoken on admission which 
made it certain that the pontine hemorrhage 
was a late happening contributed to by mid- 
brain strangulation and senile arteriosclerosis. 
In the timing of pathological events it is diffi- 
cult to know what damage has been primary 
and what due to alterations by secondary ef- 
fects on respiration and circulation. 
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What the research worker into concussion 
wants is not stronger microscopes and better 
staining methods, but improved microchem- 
istry and a clearer concept of how the brain is 
integrated in a vertical direction from lower to 
higher levels. And he will do well to forget 
altogether for the moment the cerebral cortex. 
The skill shown by the neurologically trained 
surgeon in the management of concussion lies 
in his ability to distinguish between the funda- 
mental or basic concussive state and those 
other concurrent lesions that I once called the 
epiphenomena of head injury. By epiphe- 
nomena I meant the extradural and subdural, 
the intracerebral and subarachnoid hemor- 
rhages, cranial nerve injuries, dural tears, and 
cerebrospinal fluid fistulas. Another once 
burning question was cerebral edema until 
Greenfield (1938) showed it to be local and 
related to areas of contusion and laceration. 
Such addenda may or may not be present; 
skill in treatment depends on power to decide 
whether they are there or not (Botterell and 
Wilson, 1943). But gone are the days when a 
generalized and largely mythical severe cere- 
bral edema was held to be the essential feature 
of cranial trauma; J. C. White and associates 
(1943) put its degree in proper perspective. 
Gone is dehydration as a routine practice. We 
have a firmer realization than ever before that 
the essential injury in cranial trauma is the 
disturbance of the related functioning of 
nerve cell masses at upper and lower levels. 
The presence of contusions in the brain pre- 
vents or retards recovery, but in the great 
majority of cases the upset is reversible. We 
cannot yet produce a blueprint of the exact 
points at which the most important blocks in 
the integrating connections are. But I, and 
there are others, believe that the essential ones 
are at low rather than high cortical levels 
(Jefferson, 1943). Not for nothing did the 
experimenter use temporary absence of the 
corneal reflexes (i.e. pontomedullary level) as 
evidence that he had produced a satisfactory 
concussion. 

How different is all this from the days of my 
youth when the head injury was looked upon 
as an acute surgical emergency like a duodenal 
perforation. It required, it was said, imme- 
diate operation because unconsciousness was 
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thought always to indicate compression. The 
patient must therefore be decompressed at 
once. So, unless he was fortunate enough to 
wake up and mutter a word or two of protest 
or recognition he would be slapped on the 
table and his head opened. Vain endeavor. 
For either the operation was unnecessary or 
else it was useless, a truth that eventually 
even the most general of general surgeons 
learned. 

Today, to recapitulate, we know that the 
balance must be kept by care of fluid intake 
and output, that the unconscious patient’s 
greatest danger lies in his dehydrating him- 
self, of becoming after a while low in sugar, 
chlorides, protein, and fat. We know in sum 
that skilful management depends on our abil- 
ity to take care of the biochemistry of the un- 
conscious. patient, avoiding overhydration 
with its risks of water intoxication, until his 
returning awareness makes him realize, among 
other things, his body’s needs. 


SUPRATENTORIAL LESIONS 


In order to give a preview of the conclusions 
to which we are so clearly working, let it be 
said at once that the vital areas are mainly in 
the brain stem, midbrain, and diencephalon. 
Even with lesions of the hemisphere these are 
the regions where the factors lie that endanger 
life. The only purely cortical lesion likely to 
cause death is one producing status epilepticus 
with consequent death from exhaustion or 
overdriving of lower levels in the brain. The 
infections kill by a gross disturbance of cere- 
bral function, and in some chronic sorts of 
meningitis (e.g. tuberculous meningitis, Cairns, 
1949) by creating conditions of high pressure 
and corresponding shifts not unlike those that 
occur in tumor. It is not much use looking for 
clues in brains containing large tumors. The 
malignant gliomas, for instance, destroy such 
great quantities of cerebral tissue that they do 
too much and cause death in many mutually 
assisting ways. The most informative are the 
small lesions, the smaller the better, so that 
we may infer what part of the greatest lesions 
has been the most important. We shall see 
that the most hazardous lesions are those 
which involve the diencephalon, the walls of 
the third ventricle, and the midbrain. These 











structures may be threatened in either or both 
of two ways: (1) by local compression of the 
hypothalamus causing dysfunction or by in- 
farction arresting it; (2) by direct spread of 
tumor or infection into it. There is a truly 
vital distinction between the two for pressure 
can often be overcome by correct surgery, the 
others not. Of 52 deaths that came to necropsy 
in my own service in the last 2 years, the loca- 
tion of the lesions can be inferred from this 
summary: 2 were cerebellar tumors, 3 had 
brain stem gliomas, 5 had craniopharyngio- 
mas, 2 chromophobe adenomas, 19 had glio- 
mas (3 frontal, 12 temporoparietal, 4 basal 
ganglia), 5 had aneurysms of the circle of 
Willis, 2 bled from angiomas, 5 had head in- 
juries, and 6 died from meningitis of different 
sorts. Three patients with meningiomas died, 
1 located anterior to the brain stem (clivus 
meningioma), 1 an enormous tumor springing 
from the superior petrosal sinus, 1 which will 
be described. Apart from hemorrhage and in- 
fection all the fatalities were due to involve- 
ment, one way or another, of hypothalamus 
and midbrain. 

Tentorial “coning.”’ The most dangerous 
factor produced by rises of tension above the 
tentorium is undoubtedly “coning,” unmis- 
takably at tentorial level. Years ago Sir 
Victor Horsley, impressed by the dural septa 
inside the skull, believed that, incomplete 
though they were, they tended to restrict pres- 
sure effects. This is much less true of the falx, 
except posteriorly, than it is of the tentorium 
and the limits of restraint by both are very 
easily reached. The large hiatus in the ‘“‘tent”’ 
through which the midbrain passes invites the 
brain to settle into it and to plug it as pressure 
increases; whilst the tentorial edge directs 
increasing local pressure shifts against the mid- 
brain so as to squeeze it. By local compression 
of midbrain and posterior hypothalamus even 
the most benign and distant tumors come to 
jeopardize life. The basal cone was first de- 
scribed by Adolf Meyer in 1920 and confirmed 
later by J. G. Greenfield. Its clinical effects 
were described by Clovis Vincent and associ- 
ates (1936) under the title of temporal pressure 
cone, and by myself when I named it “the 
tentorial pressure cone” (Jefferson, 1938). 
Since then it has received the considerable 
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attention which it deserves. We have come to 
recognize the signs which it produces—the 
severe and often occipital headache, the in- 
creasing drowsiness and ipsilateral enlarge- 
ment of the pupil, this last beautifully repro- 
duced experimentally in the monkey by pro- 
longed compression by Reid and Cone (1939). 
Only recently is it becoming realized that this 
last sign, the hutchinsonian pupil of extra- 
dural hemorrhage, may more often be seen in 
acute lesions of one temporal lobe, whether 
abscesses or tumors. And apropos of this, 
many years ago I said that I was sure that the 
unconsciousness which middle meningeal clots 
produced was somehow as much related to the 
site of the compression as was the fixed pupil. 
I did not believe that the sleepiness which 
passed on to coma was due to general cerebral 
anemia, for had it been I could not explain 
why so many of these patients were so long in 
recovering their wits when the clot was re- 
moved. (This enigma only existed in those 
whose consciousness had been minimally dis- 
turbed by the injury until the clot developed). 
This forecast was justified. The solution lay 
in the clot’s production of a temporal cone 
which did not immediately disimpact itself. 
This brings us back again to the sites of pro- 
duction of unconsciousness, which probably 
lie mainly in the block of nervous tissue that 
lies below the optic thalami (and very likely, 
as Penfield believes, includes some thalamic 
nuclei and runs on into the hypothalamus.) 
Here also are the autonomic centers so that 
general cerebral compression through hernia- 
tion of the temporal lobe focusses its influ- 
ences in a localized danger area. 

Plainly this area can also be reached by 
midline pressure from below, the commonest 
pathological entity in a favorable position for 
doing so being the upward extensions of the 
pituitary adenomas and especially the cranio- 
pharyngiomas. The latter owe their bad repu- 
tation solely to their habit of either invading 
and destroying the hypothalamus or by rising 
into it and adhering to it so closely that surgi- 
cal extirpation, however gently carried out, 
leads to injury to those vital superior auto- 
nomic centers. So nocuous is their layout 
that most craniopharyngiomas die and the 
wonder is that any survive. Few of them do. 
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Fig. 3. Secondary carcinoma walls and floor of third 
ventricle. 


Without actual invasion, a suprasellar tumor, 
such as a large pituitary adenoma, may none 
the less so indent this area as to lead to a quite 
unexpected (and from the surgeon’s view 
point, quite unmerited) fatality. The patient 
fails to recover consciousness and dies often in 
hyperthermia in a few days. Some such 
fatalities are due to grave disturbance of 
water balance by severe fluid loss from damage 
to the supra-optic nuclear controls, others 
seem to be caused by a general autonomic 
failure of cardiovascular type. 

How small a lesion needs to be to cause 
death, provided that it is in the right place for 
it, is well shown by the relatively rare second- 
ary metastatic deposits of carcinoma in the 
tuberal region of the third ventricle floor. 
Figure 3 shows such a tumor, forming a block 
not above 2.5 centimeters square, yet enough 
to kill. Figure 4 is another very small but 
fatal lesion, a glioma at the insertion of the 
pituitary stalk. A larger lesion in the same 
situation had the effects described in more 
detail below. 


CAsE 3. C. W. D., male, aged 40, was admitted 
to the University Neurosurgical Service, Manchester 
Royal Infirmary, October 6, 1949 complaining of 
failing vision, headaches, and thirst. He had been 
troubled by headaches and with his eyes since child- 


hood. He took a science degree and served in the 
R.A.F. as a radar officer throughout the recent war. 
Since then he had been engaged on research in a 
Government Department, but in April, 1949, he 
developed great thirst, and he was conscious that 
his eyesight was failing. In recent months it was 
estimated that he had drunk 15 to 20 pints of fluid 
in a day and as some of this was alcoholic there had 
been trouble in the home. He consumed some 2 
pints of water during each night. Libido disappeared 
at some date in 1949. For over 2 months before his 
admission he had been unable to work because he was 
unable to read his micrometers. Since the spring 
he had become drowsy, and as the months went by 
it was more and more difficult for him to remain 
awake for several hours at a stretch. This was linked 
with a parallel mental confusion, for he could not 
remember what he ought to be doing and sometimes 
where he was, or how he got there. In conversation 
he progressively lost the thread of what he was 
talking about until he became very confused. He 
would break off to drink soda water. He was fond 
of scientific explanations of his own complaints and 
volunteered a voluble account of why soda water 
relieved his thirst by a hydrolytic process of dis- 
solving mucus. His mouth was continually dry. 
In hospital his fluid intake was reduced to an average 
of 100 ounces, and eventually on pitressin tannate to 
65 ounces, the highest measured intake had once 
been 188 ounces. Blood pressure was 105/80. X-ray 
examination of the skull was negative, sella, nor- 
mal. Blood sugar was 86 milligrams per cent, 
cholesterol 270 milligrams, blood urea 32. There 
was no measurable gonadotropin in his urine, 17- 
ketosteroids 8.7 milligrams in 24 hours; eosinophils 
6 per cent. Vision right and left J.201, discs pale, no 
choke, no real atrophy; fields showed bilateral 
central scotomas and bitemporal field loss. The 
cerebrospinal fluid was grossly abnormal containing 
240 milligrams of albumen per cent. 
1” stands for Jaeger method. 





Fig. 4. Small cystic infundibuloma involving floor of 
third ventricle. 


























Fig. 5. Ependymoma of third ventricle. 


There was no difficulty in diagnosis of the site of 
the lesion, clearly it was infundibular, involving the 
optic chiasma from behind (because of the polyuria 
ind the central scotomas). Its nature was not so 
sure, a glioma was favored. Ventriculograms showed 
a considerable filling defect in the floor of the third 
ventricle anteriorly. 

Transfrontal operation, February 10, 1949 carried 
out largely at the relatives’ request to verify the 
nature of the lesion failed to obtain material for 
biopsy. The optic nerves and chiasma appeared 
normal from the front. Puncture through the sep- 
tum lucidum revealed abnormal resistance but no 
tumor tissue could be obtained. The patient con- 
tinued in his drowsy, thirsty disorientated state, 
with a consistently subnormal temperature 96 de- 
grees, pulse and respiration normal. He had become 
more and more deluded, telling fanciful stories of 
the green lawns of his country house, of the arrival 
of fleets of aeroplanes. He told a story of Jupiter 
and a cesarean section carried out on his head when 
Minerva was born. Patient then declared that he 
was to have a similar operation on his own head 
when he would be delivered of a female infant. He 
demanded that a cot with pink ribbons should be 
made ready forthwith. Meanwhile, his visual 
acuity fell steadily without papilledema. He died 
February 4, 1950, 3 months after admission. The 
most striking feature of his exitus was that during 
the last month his blood pressure was rarely over 60 
millimeters of mercury systolic, without a corres- 
ponding acceleration in the pulse which remained 
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optic nerves 


Fig. 6. Case 3. Intraventricular craniopharyngioma. 


in the 70’s and 80’s. He was extremely drowsy but 
took fluid and food. Urinary output in the later 
stages was not excessive. His temperature was 
often 95 degrees F. He gradually became thinner 
and feebler and after two occasions when he ap- 
peared to be dying he faded out with his pulse rate 





Extensive glioblastoma of temporal lobe involv- 


Fig. 7. 
ing midline basal structures. 
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Fig. 8. Schema of median lesions involving hypothalamus and neighborhood. a, 
Craniopharyngioma; b, secondary carcinoma; c, infarction from carotid ligation; d, third 
ventricle glioma. 


still at 86 before it became impalpable. His death 
seemed to be a slow process of failure of everything 
rather than of one organ in particular. Although 
none can doubt that interference with the hypothala- 
mus was in a general way the cause of death, yet it is 
not possible on our present powers of analysis to tie 
his death onto disturbance of individual groups of 
nuclei; although the supra-optic apparatus was crip- 
pled there was a lot more than that. The picture 
was one of progressive failure of the integration of 
the autonomic apparatus of this area with special 
emphasis on water balance, corrected spontaneously 
until he became too drowsy to take care of it. 

At necropsy a small craniopharyngeal tumor 2.5 
centimeters in diameter was found occupying the 
interior of the 3rd ventricle at its anterior end 
destroying the tuber and infundibulum (Fig. 6). 


An interesting feature on which I do not 
wish to expand here was the delusional state 
and hallucinations of a patient with a third 
ventricle lesion and an anatomically intact 
cerebral cortex. Similar experiences have been 
reported by Foerster and Gagel (1933), by 
Cox (1937) and seen by myself. Further, it 
demonstrated the importance of long continu- 
ing preternatural drowsiness as hostile to sur- 





vival. The ill-effects are many: (a) there is 
the abnormal necessity to sleep from which 
stems (b) reluctance to drink sufficient water 
(c) caloric intake is insuff cient, (d) lack of 
movement and quiet breathing reduce chest 
excursion and tend to cause lung collapse, 
(e) the brain capillaries being most sensitive 
to excess of carbon dioxide respiratory embar- 
rassment tends to raise intracranial pressure 
further, a vicious circle resulting, (f) the 
cardiovascular system comes to be affected 
either from the foregoing factors or centrally. 
It is true that in the rare case with a non- 
progressive lesion life may be preserved in a 
state of complete but even coma for months or 
even years. This has been accomplished by 
Dr. Joseph Evans in his patient who survives 
in a state of decerebrate rigidity and amentia 
7 years after a head injury. This is a triumph 
indeed for nursing care and correct balance of 
food, liquid, and temperature. But in most 
patients with an actively, if but slowly, in- 
creasing process as in C. W. D. just recounted 
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Fig. 9. Schema of hemispherical lesions secondarily affecting midline structures. a, 
Temporal abscess; b, parietal astrocytoma; c, meningioma of tentorium; d, glioma of 
basal ganglia. 


it becomes impossible eventually to balance 
the profit and loss account of metabolism and 
they die. This state of progressive drowsiness, 
which is a compulsory sleep, I called some 
years ago “parasomnia’”’ to rivet attention on 
its mechanism, its real relationship to sleep. 
Biologically such a state is a most dangerous 
one for an animal, since it can neither defend 
nor cares to feed to sustain its own life. So it 
is with man. If the state is reversible, nursing 
care will carry the subject over this danger 
period, but if irreversible there can be only 
one end, sooner or later. If the lesion produc- 
ing these conditions at the same time invades 
the brain, the end is soon indeed. 

An acute lesion in the same situation pro- 
duces a striking variant from these peaceful, 
undramatic and anonymous sorts of deaths. 
The clinical features of a sudden centrally in- 


duced loss of water and retention of electro- 
lytes must be summarized for the sake of 
brevity. 


CasE 4. T. L., aged 33, male, was admitted to the 
Medical Neurological Wards under my colleague, 
Dr. G. E. Smyth. He gave an approximately 8 
month history of (1) occipital headache, (2) loss of 
libido and potentia, (3) polyuria, (4) gradual failure 
of vision (5) hypersomnia, (6) increase in weight by 
31 pounds. Urinary output reached 200 ounces in 24 
hours and was not much affected by pitressin. 
Basal metabolic rate decreased by 10 per cent, x-ray 
examination of the sella was normal, bitemporal 
quadrianopsia in lower temporal fields; 17-ketos- 
teroids were 32 units, gonadotropic hormone 10 
mouse units only, dehydro-anderosterone negative, 
I1 oxy-corticoids 2 milligrams in 24 hours. A diag- 
nosis of suprachiasmal craniopharyngioma was made 
and a transventricular removal of almost all of a 
very large 3rd ventricle cyst was performed. The only 
portion left undisturbed was that firmly attached to 
the chiasma, infundibulum, and tuber. Two hours 
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after returning from the operating room the patient 
was very bright and almost too talkative and cheer- 
ful, but the next morning he was very drowsy again 
and was incontinent of urine for the first time. He 
was taking fluids in small quantities by mouth. 
Pitressin was continued twice daily. Forty-eight 
hours after operation the patient suddenly collapsed 
with an impalpable pulse, and although his blood 
pressure was raised by rapid intravenous injections 
of fluid and blood he died 60 hours postoperatively. 
It was first thought that he had had an acute pul- 
monary collapse, but bronchoscopy and suction of 
right and left bronchi failed to recover more than a 
little mucus. Urinary chlorides were absent. Urin- 
ary pH had previously been 6.2, urinary chlorides had 
varied from 164 to 339 milligrams per 100 mil. His 
temperature rose terminally to 105 degrees. At 
postmortem examination there was found a small and 
harmless clot lying in the third ventricle, the floor of 
which was undamaged except that a small portion 
of cyst wall was attached to it. In his drowsy post- 
operative state he had suffered a sudden loss of 
chlorides. Taking into account the enormous quan- 
tities of fluid which this patient had been in the 
habit of imbibing day by day for months past, we 
had perhaps not taken into sufficient account the 
difficulty that there would be in balancing his water 
and chlorides during a period of unconsciousness 
with violent polyuria when he could not voluntarily 
meet his body’s demand. This is a great danger with 
tumors in this situation and I am not sure that we 
have a complete answer to it though perhaps we 
shall. 


Invasion by tumor or inflammatory process 
of the hypothalamus is so common an event 
that it is difficult to make a selection of 
examples. It must suffice to say that a glioma 
often extends much more deeply into the brain 
than neurological examination or electroen- 
cephalogram study permits us to know. But 
there is an important point to make here. It 
is to beware of the old traps that beset the 
surgeon in head injuries—that drowsiness, 
unresponsiveness, coma, mean compression. 
Often enough, and especially with the malig- 
nant glioblastomas, there is a temptation to 
believe that deepening coma is an urgent call 
for operation. But as often as not, the cause of 
deepening coma is deepening invasion and is a 
clear indication that operation would do no 
good. This is a point that requires the strong- 
est emphasis. For instance: 

CasE 5. H. H. Urgent operation was requested 
in a woman of 57 lying in a medical ward. For a few 
months past she had become more apathetic and 


neglectful of her duties and her person. Her periods 
of drowsiness eventually passed into hypersomnia so 





that she was with more and more difficulty persuaded 
to take food and drink. She had had a good deal of 
headache and to be brief, the diagnosis of right fron- 
tal tumor was correctly made. The changes in he: 
were attributed to rising pressure. Percutaneous 
angiography failed to disclose the nature of the tu- 
mor. At operation August, 1949, the brain was 
under no great tension. After her right frontal lobe 
had been taken out, a step which, whatever else it 
did, certainly relieved her of pressure, she remained 
in precisely the same state, no better and no worse 
until she died 3 weeks later. The explanation of her 
signs had become apparent during the resection of 
the frontal lobe when the tumor, a malignant glioma, 
was seen invading the basal ganglia and hypothala- 
mus, i.e. in untouchable areas, but in regions that 
take part in consciousness. It was, to recapitulate, 
not pressure but invasion which was the cause of her 
state. 


To avoid a wearisome recital of case de- 
tails a selection of deep cerebral implications 
have been schematized diagrammatically. 
They tell their own stories (Figs. 8 and 9). 

An illustration, however, should be given of 
a happening that is not very common but 
always fills the surgeon with dismay. I refer 
to the sudden breakdown of brain-fluid bar- 
riers after a successful operation such as the 
removal of a meningioma. Here is a recent 
example: 


CAsE 6. Parasagittal meningioma—removal—re- 
covery —sudden illness and death. Wm. A., aged 51, 
was admitted to the hospital June 27, 1950; opera- 
tion was performed July 4 and patient died July 7. 
He first noticed 15 months previously that his left 
arm and leg were weak after a fit at work without 
warning. A second convulsive attack 4 days later 
started in the left leg. He lost consciousness. Some 
weeks later he had 2 more fits in one day, both be- 
ginning in the right leg and quickly becoming gen- 
eralized. The weakness of the arm and leg then be- 
came more pronounced, especially of the arm. He 
had some headache in the morning. On examination 
there was found definite motor weakness and pyra- 
midal signs on left side with a tendency to a grasp 
reflex, The optic discs were normal, the fields full. 
Percutaneous angiography (Dr. Reid) June 14, 1950, 
showed a parasagittal meningioma just behind the 
coronal suture. Electroencephalogram showed gen- 
eral dysrhythmia maximal right anterior and pos- 
terior frontal, mild focus. Cerebrospinal protein 75 
milligrams per cent. At operation, July 6, 1950, 
a bloody 80 gram meningioma was removed. No 
special feature. A transfusion of 4 pints blood, and 
5 pints of dextrose was given in next 24 hours. Pa- 
tient quickly recovered consciousness, was alert but 
had some headache. Movements of contralateral 
arm and leg were good, save of toes and ankle. Flap 
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was aspirated. Patient still had a good deal of 
headache but was quite alert 48 hours after opera- 
tion. Lumbar puncture done, but had no effect on 
headache. He was sitting up having tea and talking 
when his headache suddenly became worse and he 
slumped down in bed. Within an hour he was un- 
rousable, snoring heavily. Right pupil was larger 
than the left. Corneal reflexes were feeble, both 
plantars extensor, pulse, 68, respirations 20. He was 
taken to operating room, flap was reopened, very 
little clot was found, the edematous brain bulged, 
and a little spurt of plum colored brain tissue issued 
from the wound. The pulse increased to 120 as soon 
as the dura was opened, he was not perspiring, 
temperature was 104 degrees. He died 2 hours later 
and 4 hours after his sudden collapse. Necropsy 
showed a localized area of contusion in the tumor 
bed but no more than must be present in the go per 
cent of patients with meningiomas who recover from 
operations such as this. 


The feature of the brain was a general 
swelling of the right hemisphere right down to 
and including the brain stem including the 
hypothalamus and basal ganglia. It is possible 
that this, which must at bottom have a bio- 
chemical explanation was contributed by over- 
hydration, for he had 4 pints during the oper- 
ation and 5 pints of dextrose then and later, 
which was probably too much considering 
that the blood loss was not very great. But 
how curious it is that an operation will in some 
cases break down the blood-brain barrier and 
bring about a fatal edema. And what happens 
in this? Is it a loss of acetylcholine caused by a 
destruction or nonactivation of enzymes? We 
shall know more of this soon. 


SURVIVAL OR DEATH 


It was said at the outset that the features of 
the disturbance of nervous physiological func- 
tion are known to us only with blurred details. 
An attempt has been made to give examples 
of the varieties of these disturbances. This 
has been done without any conviction that the 
problems put forward have been solved but 
rather in the hope that their postulation may 
interest others to find more correct interpre- 
tations in basic physics and chemistry. For it 
is in those that the answers must lie. We do 
not die from nervous diseases but from the 
biochemical, enzyme, and circulatory effects 
that they cause (see for another example, 
Sweet and associates 1948). This matter of 
threats to survival is so complex that it must 


take time to unravel. The nervous system is 
admittedly the master system of our bodies of 
which it is itself a part. Except in a few in- 
stances it is not possible to connect fatality 
with any single group of nerve cells. The 
breakdowns are in interneuronal collabora- 
tion, i.e. are a true functional disintegration 
reminiscent of Hans Selye’s postulations. I 
suggest that it would be fair to compare the 
balance of physiological integration in the 
form of a homely parable to the economic 
structure of a country. Economists may know 
in exact detail the precise train of events that 
led to the financial disaster of 1929, though I 
doubt if they do. A bank failed here, a great 
insurance house there, elsewhere a great in- 
dustrial corporation got into difficulties and 
could no longer get credit or have its debts 
paid, more banks failed, more companies, 
small men were in trouble and were quickly 
bankrupt; the papers were filled with news of 
disaster as the defeated gave up the hopeless 
struggle. The total economy had broken 
down. Now it seems to me that very much the 
same thing happens with the human body. 
Some cell masses or their connections get into 
trouble, they cease to function and to give aid 
to others related to them, another center gives 
out and so it goes on in a chain reaction until 
individual cells (the counterpart of the indi- 
vidual man) give up too. Provided that the 
cause can be quickly enough removed recov- 
ery occurs but these disintegrations only too 
easily become irreversible and then there can 
be no end but death. But death itself being 
but a cessation of a function, it is a vain hope 
that we shall often be able to see at post- 
mortem precisely why people died. Patholo- 
gists know this only too well, much better than 
do clinicians. No, the fatal lesion does not 


’ make an infinitely detailed drawing of its fea- 


tures on our tissues for all the world to 
recognize. 

My observations have been based on the 
brain but the same rough picture must hold 
for the failure of all organs—heart, lungs, 
liver, kidney. Our physiology is a delicately 
balanced system, tough enough to resist a 
great deal, to carry us through severe illnesses. 
But impairment of the key control centers in 
our brains is the most dangerous of all and it 
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of consciousness in 
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is to the credit of neurosurgery, whose devel- 


to that great Common- 


16. 
wealth of Nations, the United States of 
America, and no little, we like to think, to my “ 
own, that the cause of so many perils has been 
discovered, so many dangers defeated, and so 
many lives saved. = 
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PREGNANCY FOLLOWING CONSERVATIVE OPERATION 


FOR ENDOMETRIOSIS 


REYNOLD L. HAAS, M.D., F.A.C.S., Ann Arbor, Michigan 


HE increasing frequency with which 
endometriosis is being diagnosed has 
emphasized the importance of selec- 
tion of the proper treatment for this 
disease. At the present time medical meas- 
ures leave a good deal to be desired. The 
decision as to the type and extent of surgical 
treatment, when indicated, must usually take 
into account the possibility and wisdom of 
preservation of the reproductive function. 
That infertility is frequently associated with 
endometriosis is a generally accepted fact. The 
probability of pregnancy occurring in patients 
with endometriosis after reproduction-con- 
serving operation has been variously reported. 
In general, reports appearing in the last few 
years have expressed more optimism than was 
shown in earlier papers. 


TABLE I.—PROBABILITY OF PREGNANCY AFTER 
CONSERVATIVE OPERATION 




















Percentage of 
Author Year pregnancies 

after operation 
Counseller 1939 12.7 
Hurd 1941 9.5 
Holmes 1942 12.6 
Beecham 1949 37.0 
Bacon 1949 26.8 











This improvement is probably due largely 
to earlier operation, in less advanced cases, 
than was formerly the practice. Support for 
this hypothesis is offered -by the fact that the 
average age of the patients in our group was 
28.7 years, in contrast to average ages of 31 to 
37 years in the published reports mentioned 
(Table I). 

Any consideration of the frequency of preg- 
nancy following conservative operation for 
endometriosis must take into account the fact 
that failure to conceive may be due to any one 
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or more of many factors, some of which are 
not readily assessable: 

1. Some of these patients (22.2 per cent in 
our series of 45 patients) are unmarried. 

2. A portion of the married patients do not 
desire pregnancy and are known to use con- 
traceptive measures. It is difficult to ascertain 
the precise number of such patients. 

3. It is possible that the husbands of some 
of the married patients who do not conceive 
after operation exhibit reduced fertility. Here 
again, it is impossible to determine the exact 
number of cases in which this factor would 
apply. 

We can only correct our figures for the 10 
unmarried patients. Thus, in this series of 45 
women who had reproduction-conserving op- 
erations, there were 35 married patients for 
whom the possibility of pregnancy existed. 
Fourteen, or 40 per cent, of these did sub- 
sequently conceive a total of 19 times. 

The course of pregnancy in these 14 patients 
is of interest. There were 3 spontaneous abor- 
tions in the first trimester. Eleven patients 
carried a total of 14 pregnancies to viability 
resulting in the birth of 15 babies, and 2 are 
pregnant at the present time. These pregnan- 
cies and labors were uncomplicated with the 
exception of the second pregnancy of 1 pa- 
tient. In this instance, adhesions resulting 
from the previous operation or from the scars 
of old endometriosis caused intestinal obstruc- 
tion in the eighth month of gestation; cesarean 
section and resection of a strangulated portion 
of bowel were necessary. There was no evi- 
dence of reactivation of the endometriosis at 
the time of operation. As a matter of fact, 
none of the patients who conceived subsequent 
to operation have revealed any evidence of 
recurrence of the original disease. 

Among the 31 patients who did not conceive 
after conservative operation, 2 have required 
a second operation because of continuation or 
recurrence of symptoms, and 1 patient with 
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very extensive disease subsequently required 
castration x-ray therapy. 

The fact that 40 per cent of patients treated 
by conservative operation were successful in 
achieving pregnancy while only 1 experienced 
complications which could be attributed to 
endometriosis would seem to be a potent argu- 
ment in favor of conservative surgery. 

It may be questioned whether this fertility 
rate of 40 per cent actually represents an in- 
crease after operation. Since only 3 patients 
(8.6 per cent) of the same group had conceived 
prior to operation, the increase appears to 
be real. 

It is interesting to speculate on the improved 
fertility among these patients after operation: 

1. It does not appear likely that correction 
of an associated retroversion was a very im- 
portant factor, since only 4 of the 14 patients 
who conceived had a uterine suspension as 
part of the operation. 

2. In no instance was any procedure per- 
formed which might have improved or brought 
about tubal patency, except possibly the lysis 
of adhesions which may have produced kink- 
ing of the tubes. Furthermore, it is generally 
accepted that tubal obstruction is not common 
in the sterility associated with endometriosis. 

3. If the sterility and endometriosis were 
both due to some underlying hormonal change, 
it is difficult to explain why the removal or 
destruction of endometrial implants should 
correct the hormone pattern. This possibility 
suggested that perhaps there might be some 
similarity between the sterility of endometri- 
osis, and that of the Stein-Leventhal syn- 
drome. However, one immediately recalls that 
there is no similarity in the clinical history or 
gross pathology of these conditions. Further- 
more, examination of the ovaries in the pa- 
tients of our endometriosis series did not re- 
veal the changes characteristic of the Stein- 
Leventhal syndrome. 

4. Scott has suggested that dyspareunia 
prior to operation may be a factor in the high 
infertility noted, and that relief from this com- 
plaint might well lead to more frequent coitus, 
and improved fertility. 

5. Another factor which may explain the 
greater fertility after operation is the possi- 
bility that these patients have practiced con- 
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traception for years prior to operation—per- 
haps explaining both the infertility and the 
endometriosis—and now are ready for a fam- 
ily. It may be that they not only have an 
operation, but also now actually try to con- 
ceive. 

As suggested earlier, the apparent trend to- 
ward improved fertility rates after conserva- 
tive operation for endometriosis may be due 
to a current tendency to operate upon these 
individuals when their disease is in an earlier 
stage, and more suitable for conservation of 
the reproductive function. If this is actually 
true, it would seem advisable to adopt a policy 
of operating as soon as symptom-producing 
endometriosis can be diagnosed. An overcon- 
servative attitude toward surgical interven- 
tion may even hinder, rather than preserve 
the patient’s chances for pregnancy. 


SUMMARY AND CONCLUSIONS 


1. A series of 45 patients treated by con- 
servative surgery for endometriosis has been 
evaluated from the standpoint of pregnancies 
occurring after such operation. 

2. The average age of this group was 28.7 
years. 

3. Fourteen of the 35 married patients con- 
ceived, giving a postoperative fertility rate of 
40 per cent. This is in contrast to a preoper- 
ative fertility rate of 8.6 per cent for the same 
group. 

4. With 1 notable exception the pregnan- 
cies exhibited no unusual complications. 

5. Reasons for improved fertility after oper- 
ation have been discussed. 

6. It is suggested that early conservative 
operation for patients with symptom-produc- 
ing endometriosis offers the best opportunity 
for future pregnancy. 
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HE widespread employment of early 

rising after major surgical procedures 

prompted us to join with Fast in 

surveying the available knowledge 
concerning the tensile strength across healing 
abdominal wounds (2). Howes, Howes and 
Harvey, and Howes, Sooey, and Harvey (3, 4, 
5) had published exhaustive and precise stud- 
ies on the time curve of return of strength 
after apposition of surgically divided tissues, 
but concerned themselves almost entirely with 
the strength of the tissue healing, exclusive of 
the sutures. Inasmuch as we could find no 
adequate information on the total strength of 
healing tissues plus sutures, an experimental 
study was undertaken on rabbits, by virtue of 
which a suitable method of testing was de- 
vised, and a curve was constructed indicating 
the total tensile strength across the suture 
line at varying periods after closure (2). 

The study previously reported indicated 
that the employment of two interrupted su- 
tures per centimeter provided at once 4o per 
cent of the strength of the unincised opposite 
abdominal wall, with rise in strength appear- 
ing first at 3 days and reaching a maximum of 
80 per cent in about 15 days. 

Fast has studied the effect on initial tensile 
strength of varying frequency of placement of 
sutures along the line of apposition (1). His 
results are shown in Table I. 

No studies have been done to follow the 
changes in tensile strength through the heal- 
ing period, but we observed that disruption in 
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testing in a few days often occurs by virtue of 
tearing away a section of tissue, with the 
cleavage plane at the site of passage of the 
needle. Some late weakening, therefore, oc- 
curs through passage of needle and sutures, 
and use of more closely placed sutures seemed, 
therefore, out of order in view of the relatively 
small gains in immediate strength. 

Many additional matters of technique of 
closure seemed to us of great practical im- 
portance, and it is with these that the present 
paper is concerned. These matters are size of 
suture material, effect of removal of sutures at 
one week to evaluate the share in the total end 
strength contributed by them, the effect of 
tight tying of sutures as against no more than 
precise approximation, the effect of type of 
suture, and the effect of infection. 

Many general factors are known to affect 
the wound healing process (6). Varco and Sako 
have recently performed studies employing 
essentially our method of 1947, in which they 
evaluated the role of anemia and hypopro- 
teinemia. 

METHOD 

Essentially the methods of our initial paper 
were employed. Stock rabbits on a standard 
diet were used. Pentobarbital was employed 
for anesthesia and air embolus for sacrifice. 

















TABLE I 
Number of sutures Tensile strength in 
per centimeter per cent of intact side 
I 23-3 
2 42.3 





49.0 





56.1 
60.5 
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50.7 
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Procedures were done with aseptic precautions 
unless otherwise stated. 

A midline skin incision, roughly 14 centi- 
meters long, was made, beginning at a point 
just below the xiphoid process, and carried 
down to the lower midabdomen. This incision 
exposed the linea alba. At this point the 
superficial fascia was separated either to the 
right or to the left of the midline, and one 
anterior rectus sheath was exposed. An 11 
centimeter incision was then made through 
the midanterior rectus sheath, rectus muscle, 
posterior rectus sheath, and peritoneum, 
usually about 1 centimeter from the midline. 

In evaluating after sacrifice, the skin was 
carefully peeled off the abdomen, and the 
entire abdominal wall was excised and divided, 
as previously reported, into transverse strips 
1 centimeter wide, so that each strip ordinarily 
contained 2 sutures and also the heretofore 
intact side of the abdominal wall opposite the 
incision. Each of these segments was tested 
on the testing device described earlier (2), 
testing first the side containing the healing 
wound and then the sound side. Any evidence 
of infection or hematoma formation consti- 
tuted grounds for elimination of the animal 
from study except where infection was directly 
under study. Usually ro such strips were 
tested in each animal. 

As described in our earlier paper, it was 
found that the breaking point of the intact 
abdominal wall was found to vary widely from 
animal to animal, but very little from strip to 
strip in any given animal. 7" :, We ex- 
pressed tensile strength a atio of the 
strength of the sutured to that of the pre- 
viously undisturbed segment of each strip. 
This gave a valid and accurately comparable 
value except in cases of infection, in many of 
which both sides of each strip were markedly 
weakened. 


RESULTS 


The results obtained are summarized for the 
different groups studied in Table IT and Fig- 
ures 1 tog. Only one table is included in this 
report, although the data were summarized 
similarly for each group studied. A total of 
295 rabbits was used in the experiments, 35 
rabbits being eliminated from the groups in 
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which aseptic technique was employed because 
of infection, gross or microscopic. Two hun- 
dred sixty animals were considered suitable 
for detailed study. 

(We estimate that over 1,800 knots in silk 
suture were employed in this study. Each of 
these was a knot tied squarely and drawn 
down squarely, with the ends then cut to a 
length of 1 or 2 millimeters. In the entire 
study, 2 knots were observed to come untied, 
all other distractions during testing having 
been due to sutures breaking, or to the sutures 
tearing through the tissues, or to the sutures 
pulling a strip of tissue from one side of the 
original wound. In this last instance, the 
plane of cleavage was usually that of penetra- 
tion of the tissues by the needles and sutures 
which had been placed at closure.) 

Group I. No. ooo silk. Sterile technique. 
Sutures in situ. No. ooo black braided silk 
(Deknatel) was used to approximate the ab- 
dominal wounds. This suture has a tensile 
strength of 3 pounds and a diameter of .oog 
inch. The sutures were placed at regular 5 
millimeter intervals, and the bite included 2 
millimeters of tissue on each side of the wound. 
The sutures were tied with a single square 
knot. The animals were sacrificed at varying 
time intervals during the healing process. 

Table II contains the data obtained in de- 
termining the percentage of tensile strengths 
at the various time periods. Figure 1 is con- 
structed by plotting the average percentage of 
tensile strength of the wounds at different 
time intervals. 

Group II. No. oo00 silk. Sterile technique. 
Sutures in situ. No. oooo silk, which has a 
tensile strength of 2 pounds and a diameter 
of .006 inch, was used in this group of animals, 
and the technique described for Group I rab- 
bits was followed. -Figure 2 illustrates the 
curve of wound healing. 

Group III. No. ooo00 silk. Sterile tech- 
nique. Sutures in situ. In this group, No. oo000 
silk, which has a tensile strength of 1 pound 
and a diameter of .004 inch, and the technique 
described for Group I animals were used. 
Figure 3 is the healing curve for these animals. 

The strength of the healing abdominal 
wound in rabbits follows a definite time pat- 
tern. The data indicate that the immediate 























mean percentage of tensile strength for silk 
closed wounds when 2 sutures per centimeter 
are used with the sutures in situ in noninfected 
normal healing wounds is 40.6 per cent plus or 
minus 7.7 per cent. The tensile strength re- 
mains at or slightly below this value for 3 days 
and then rises abruptly to about 65 per cent 
at 7 days. There is a steady but gradual gain 
from this time period until the eleventh day 
at which time the tensile strength is 70 per 
cent of that of the undisturbed abdominal wall, 
and at 15 days approaches 80 per cent. At 
subsequent time periods of 21 and 42 days the 
increase in tensile strength is not significant. 
At 6 weeks, determinations revealed only 80 
per cent tensile strength when compared to a 
sound side value of 100 per cent. 

Determinations were made on 6 rabbits to 
compare the average percentage of tensile 
strength of the intact right rectus muscle with 
that of the intact left rectus muscle. An aver- 
age difference of 5.3 percent was found to exist 
between the 2 sides. The extremes ranged 
from minus 1 per cent to plus g per cent for 
the right as compared to the left rectus muscle. 

Increase in the size of the silk suture mate- 
rial employed did not add strength to the 
wound during the second phase of healing. At 
the end of 42 days, the mean average percent- 
age of tensile strength approximated 80 per 
cent for all silk closed wounds with sutures in 
situ. 

Group IV. No. ooo silk. Sterile technique. 
Sutures removed on 7th postoperative day. The 
suture material and technique employed were 
identical to that described for Group I. All 
sutures, however, were removed on the seventh 
postoperative day. The animals were sacri- 
ficed and determinations of tensile strength 
were made at 7, 11, 15, 21, and 42 days. 
Figure 4 is the curve of healing for this group. 

Determinations of tensile strength imme- 
diately after removal of the sutures in the 
seventh postoperative day revealed an aver- 
age tensile strength of 29.5 per cent as com- 
pared to 63.4 per cent for Groups I, II, and III 
with the sutures in place. From the seventh 
to the fifteenth day there was an abrupt and 
rapid increase in tensile strength. There was 
an average tensile strength of 71.9 per cent at 
15 days as compared to 76.5 per cent for 
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TABLE II.—DATA ON TENSILE STRENGTH OF 
ABDOMINAL WOUNDS IN RABBITS 





Sutured with No. oo0 silk Sutures in situ 





Healing 
period No. 


of 
rabbits 
Immediate 6 

testing 


Individual Mean 
% tensile ratio 
strength % 


Standard 
deviation 





39.00 42.15 3.6 





43.00 








48.00 





42.20 
40.00 
40.70 


3 days 4 








40.00 
37-50 
40.80 
39.60 


56.66 
56.36 
65.16 
61.62 


39-50 1.2 




















7 days 4 59.95 3.6 














11 days 14 62.27 
71.42 
61.21 
64.26 
62.83 
67.81 
68.49 
72.29 
69.52 
74.61 
61.75 
62.25 
66.46 
66.89 


73-13 75-7 6.3 
75-76 
71.00 
69.89 
67.10 
78.51 
84.60 
85.70 


74.60 
85.00 
82.20 
75.80 
70.00 
82.20 
85.50 
74-40 


86.01 
81.96 
86.41 
86.32 
76.25 
82.79 
80.52 
84.77 
75-59 
71.08 
77.63 









































15 days 8 


























21 days 8 78.71 5.2 


























42 days 11 
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Groups I, II, and III with sutures in place. 
Very slight increase in strength was noted in 
animals sacrificed at subsequent time periods. 

Group V. Type “C” (medium chromic), 
size 000 iodized surgical gut. Sterile technique. 
Type “C”’ (medium chromic), No. 000 iodized 
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surgical gut was employed according to the 
technique described for silk in Group I. The 
surgical gut, however, was tied with a triple 
throw knot—all throws being square—and the 
suture was cut 4 millimeters from the knot. 
Figure 5 is the healing curve. 
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Wounds closed with chromic iodized sur- 
gical gut, with aseptic technique, possessed a 
slightly higher tensile strength immediately 
after closure. The immediate percentage of 
tensile strength had not been regained at the 
end of 3 days. In the early phases of healing 
the rate of gain in strength was perhaps slow- 
er; however, after the seventh day there was 
no appreciable difference as compared to 
wounds closed with silk. 

Group VI. Series A—No. 000 silk with 
sutures tied tightly. Sterile technique. Sutures 
in situ. Series B—No. 000 silk with sutures 
tied tightly. Nonsterile technique. Sutures in 
situ. In these two series of rabbits No. ooo 
silk was used. The placement of the sutures 
was identical to that described for Group I 
animals; however, they were tied as tightly as 
possible without causing the suture material 
actually to cut through the tissues. Aseptic 
technique was used in series A, and nonsterile 
technique was employed in series B. Infection 
was enhanced by rubbing a gauze sponge on 
the laboratory floor and then patting it along 
the sutured rectus incision. The animals were 
sacrificed at 3, 7, 11, 15, and 42 days. The 
curves of healing for both series A and series B 
are illustrated in Figure 6. 

In clean wounds, tightly tied No. ooo silk 
prolongs the early phases of wound repair in 
that at 7 days, clean wounds closed with tight- 
ly tied silk sutures have an average tensile 
strength of 48.4 per cent as compared to 63.7 
per cent for precisely closed silk wounds of 
Groups I, II, and III. Microscopic studies 
showed that tissue necrosis occurred in the 
immediate vicinity of the tightly tied suture 
material and presumably caused the delay in 
gain of strength. In the later stages of healing 
the local tissue necrosis was less apparent on 
gross and microscopic examination, and heal- 
ing progressed so that at 15 days the tensile 
strength approached normally closed wounds. 

Gain in tensile strength of wounds closed 
with No. ooo silk tied tightly in the presence 
of infection is delayed longer than it is in clean 
wounds. The severity of the infection varied 
in the different groups of rabbits and also in 
the individual rabbits tested for the same time 
period. This difference was apparently due to 
the variation in the virulence of the infection 
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introduced into the wound. There is a lag in 
strength gain at 11 and 15 days, whereas at 42 
days the gain in tensile strength approaches 
the normal for that of other groups. The in- 
fections were localized to a small segment of 
the wound in those animals sacrificed at the 
later time periods. In those animals which can 
combat infection and control the spread of it, 
the healing process ultimately approaches nor- 
mal in gain of tensile strength. 

Group VII. Series A—Type “C” (medium 
chromic) size 000 iodized surgical gut. Non- 
sterile technique. Series B—Type “A” (plain) 
size 00 pli-o-tie surgical gut. Nonsterile tech- 
nique. Two types of surgical gut were em- 
ployed and the technique described for Group 
V animals was used except that sterile precau- 
tions were not used. In series A type “C” 
(medium chromic) size ooo iodized surgical 
gut was used and in series B type “‘A”’ (plain) 
size oo pli-o-tie surgical gut was employed. 
Infection was introduced by patting the 
wound with a gauze sponge which had been 
contaminated on the laboratory floor. The 
curves of healing for these two series of rabbits 
are shown in Figure 7. 

Infection in wounds closed with surgical gut 
causes marked delay in healing. The severity 
of the infection influences tensile strength at 
any given time period. At 3 days, size No. 000 
chromic gut sutured wounds had an average 
tensile strength of 34.4 per cent as compared 
to 35.9 per cent for those closed with size No. 
co plain gut. In the wounds sutured with 
plain gut, however, there was very severe in- 
fection and hemorrhagic involvement of the 
sutured rectus muscle and also of the undis- 
turbed rectus muscle. This produced a marked 
loss in the absolute tensile strength of the un- 
disturbed rectus muscle, and a relative gain in 
percentage of tensile strength of the sutured 
rectus muscle. 

At 7 days the tensile strength of plain gut 
sutured wounds was 35.8 per cent as compared 
to 50.3 per cent for chromic gut closed 
wounds. Severe infection was present in plain 
gut closed wounds, and grossly the suture ma- 
terial was frayed. Only mild infection was 
present in wounds sutured with chromic gut. 
This might suggest that the infection weakens 
the surgical gut as well as the healing tissues. 
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At 11 and 21 days moderate infection was 
present in both series of animals, and there 
was no significant difference in the average 
percentage of tensile strengths. At 21 days 
the chromic gut was still present grossly, and 
only frayed remnants of size No. oo plain sur- 
gical gut remained. The tensile strengths of 
the healing wounds at this time were approxi- 
mately 1o per cent less than for noninfected 
wounds closed with size No. ooo chromic 
surgical gut. The gain in tensile strength in an 
infected healing wound is roughly inversely 
proportional to the extent and severity of the 
infectious process. 

All observations of Group VI, series B, and 
of Group VII must be viewed askance because 
the extensive infections weakened the origi- 
nally undisturbed side of the abdominal wall. 
All percentile figures presented are, therefore, 
higher than figures based on means of actual 
rather than percentile values would be. 

Group VIII. No. 26 stainless steel wire. 
Sterile technique. Sutures removed prior to test- 
ing tensile strength of wounds. Through-and- 
through interrupted sutures of No. 26 stain- 
less steel wire were used to close the skin and 
rectus muscle of right midrectus incisions. 
The sutures included 4 millimeters of tissue on 
each side of the wound and were placed at 
regular 10 millimeter intervals. The sutures 
were removed prior to testing the tensile 
strengths of the wounds at 7, 11, 15, and 21 
days. The curve of healing is shown in 
Figure 8. 

Group IX. No. 26 stainless steel wire. Ster- 
ile technique. Sutures in situ. The technique 
for placement of wire sutures as described in 
Group VIII was used. At the time of testing, 
the skin was undercut about sutures, so that it 
could not add to the tensile strength, and the 
sutures were left in position for testing. Fig- 
ure g is the curve of wound healing for this 
group. 

Abdominal wall wounds sutured with No. 
26 stainless steel wire showed an average ten- 
sile strength of 38.6 per cent immediately after 
suturing, and 71.9 per cent at 7 days. The 
relatively low tensile strength on immediate 
testing of the wound is evidently due in part to 
trauma to the tissues incident to the place- 
ment of the sutures. The curve of gain in 
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tensile strength is drawn to show the lag 
period which is characteristic of wound healing 
and can be assumed to be present in abdom- 
inal wall wounds closed with wire sutures. At 
11 days the tensile strength was 75.2 per cent 
and the gain in tensile strength was very 
gradual so that at 15 days the mean tensile 
strength was 77.9 per cent and at 21 days 82.0 
per cent. The wire suture contributed in a 
large measure to the strength of the healing 
wound during the period of fibroplasia. On 
gross and microscopic examination there was 
less reaction about the wire sutures than there 
was about the silk and surgical gut sutures. 

In some observations, wire sutures were 
used for closure and removed before testing 
(Fig. 8). At 7 days the average mean per- 
centage of tensile strength of the wound was 
34.7 per cent as compared to 71.2 per cent 
with the wire sutures in place. This increased 
rapidly to 58.9 per cent at 11 days and 73.8 
per cent at the end of 15 days. This closely 
parallels the corresponding silk closure curve 
of Group IV. It falls below the curves of 
Howes and Harvey because our standard is 
the sound side rather than the ultimate 
strength. 

The results from the two groups of animals 
in which the suture materials were removed 
prior to testing demonstrate that the suture 
contributes a major amount to the tensile 
strength of the healing wound during the lag 
period and the early part of the proliferative 
phase of normal wound healing. On the other 
hand, the suture material has only a minor 
role in adding to the tensile strength of a heal- 
ing wound after the fifteenth day, and, as de- 
termined from the healing curve, the useful 
role of the suture in contributing tensile 
strength in normal wound healing processes 
may well be ended at the fourteenth post- 
operative day. 


CONCLUSIONS 


1. The strength of the healing wound in 
rabbits follows a definite time pattern as noted 
from plotting the average percentage of tensile 
strength across the healing wound in terms of 
the previously undisturbed contralateral side. 

2. Increase in the size of the suture material 
employed above a given level does not add 
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strength to the healing wound during the 
period of healing. 

3. The presence of suture material consti- 
tutes all the strength of the healing wound 
during the lag period, and contributes meas- 
urably to the tensile strength during the early 
part of the proliferative phase of healing. 

4. In healing abdominal wall wounds in 
rabbits, the useful role of suture material in 
contributing to the tensile strength of the 
wound may well be completed by 14 days. 

5. Tightly tied sutures and the presence of 
infection materially delay the gain in tensile 
strength of healing abdominal wall wounds. 

6. The strength of the clean wound closed 
with chromic No. 000 catgut, by the described 
silk technique, is equal to the strength of the 
silk closed wound throughout the healing 
period. In the presence of infection, this is 
equivocal as yet, because of weakening of the 
previously undisturbed side by infection, de- 
stroying the standard of comparison. 

7. Stainless steel wire closed abdominal 
wall wounds have a greater average percent- 
age of tensile strength during the early part of 
the fibroblastic phase of wound healing than 
wounds closed by any other techniques tested. 

8. Through-and-through stainless steel wire 
sutures produce less tissue reaction in abdom- 
inal wall wounds in rabbits than does buried 
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silk; and buried silk produces less tissue re- 
action than surgical gut. 

9. Immediately after placement of sutures, 
silk and gut closed abdominal wall wounds in 
rabbits have a mean tensile strength of about 
40 per cent of the undisturbed opposite rectus 
muscle. This does not diminish appreciably 
during the lag period. 

10. The maximum percentage gain in ten- 
sile strength in normal healing abdominal wall 
wounds in rabbits occurs from the seventh to 
the fifteenth postoperative day. 

11. In the 6 weeks of observation in rab- 
bits, the healing abdominal wall wounds never 
attain the full strength of the undisturbed 
side, remaining at about 80 per cent of that 
value. 
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STUDIES ON AUTONOMIC BLOCKADE 


V. The Inhibition of Water Diuresis by High Spinal Anesthesia in 


the Pregnant Woman 


N. S. ASSALI, M.D., and J. G. ROSENKRANTZ, Cincinnati, Ohio 


HE diuretic effect of water has been 

fully demonstrated in man and ani- 

mals (27, 28). In man, water admin- 

istration, either orally or intrave- 
nously, has become an important adjunct in 
the management of cardiac and nephrotic 
edema, toxemia of pregnancy, and other simi- 
lar conditions (7, 24, 29). Water diuresis has 
also been widely employed in the techniques 
of studying renal function (16). 

During our studies on the physiologic action 
of autonomic blocking agents, such as tetra- 
ethylammonium chloride, roniacol and spinal 
anesthesia in normal and toxemic pregnancies 
(2, 3, 5, 6), it was noticed that alteration in 
urine excretion occurred frequently during the 
blockade, particularly at the height of blood 
pressure fall. Many of the patients tested 
failed to excrete any urine following spinal 
anesthesia. This fact provoked our interest in 
the study of the effect of autonomic blockade 
on water diuresis in the pregnant woman. ° 

Among the autonomic blocking agents avail- 
able for this study, high selective spinal anes- 
thesia was selected as the method of choice. 
In previous papers (2, 3, 4) it was shown that 
this technique could be used safely for long 
periods of time, so fairly accurate observations 
on the correlation between changes in blood 
pressure and urine flow could be made. Fur- 
thermore, since spinal anesthesia has been 
used as a therapeutic measure in the treatment 
of toxemia of pregnancy with the belief that 
it reduces the blood pressure and increases the 
urinary output (23, 37), a study of its effect 
on renal function would seem to be very 
desirable. 


From the Department of Obstetrics, University of Cincinnati 
and the Cincinnati General Hospital, Cincinnati. This study 
was supported (in part) by research grants from the National 
Heart Institute of the National Institutes of Health, Public 
Health Service. 


Thus, the present paper serves to present 
data on the action of high spinal anesthesia 
on water diuresis and renal function in the 
pregnant woman. 


MATERIAL AND METHOD 


The material consisted of 11 normotensive 
pregnant subjects and 8 patients with the 
diagnosis of toxemia of pregnancy. Of this 
group, 5 normotensive and 4 toxemic were 
studied under osmotic diuresis and will be the 
subject of another publication (5). The age of 
the patients varied from 16 to 30 years. All 
were in the last trimester of pregnancy and 
none was in labor. The diagnosis of toxemia 
of pregnancy was made on the basis of the 
appearance of albuminuria, hypertension, and 
edema in the last trimester of pregnancy. 

All of the patients were admitted to the 
hospital and kept at bed rest for 2 to 3 days 
before the experiment. The toxemic patients 
were given a diet containing 2 grams of so- 
dium chloride a day and absolute bed rest. 
This contributed somewhat to reduction in 
their control blood pressure. On the day pre- 
ceding the experiment, the patients received 
a full liquid diet and were encouraged to drink 
one glass of water every 2 hours. Intake and 
output were measured accurately on some pa- 
tients for the 24 hour period preceding the 
experiment in order to gain some idea as to 
their rate of urine excretion. At 8 a.m. of the 
day of the test, the patients were moved to 
the testing room and a polyethylene spinal 
catheter was introduced into the subarachnoid 
space according to the method described else- 
where (2). Thereafter, the patients were re- 
turned to the supine position and kept so 
during the entire experiment. An inlying 
multi-eyed Foley catheter was then introduced. 
into the bladder which was completely emp- 
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Fig. 1. This normotensive pregnant subject showed a marked urine output in the 2 
control periods. Following the spinal blockade, the blood pressure dropped to 70/40 milli- 
meters of mercury. The urine flow fell to anuric state and remained so for 123 minutes. 
During the last period, the urine flow returned to the original levels. This patient developed 
acute edema of the legs and some signs of pulmonary edema which subsided the following 
day. The mean blood pressure in this and subsequent figures was calculated according to 
the following formula: MBP=S+% (S-D), where MBP= mean blood pressure, S=systolic 


and D=diastolic readings. 


tied and the first urine discarded. Intravenous 
fluids in amounts approximating 3 to 4 per 
cent of the body weight and consisting chiefly 
of 5 per cent glucose in water were immedi- 
ately started and continued at a uniform rate 
until the test was completed. Inuline or man- 
nitol for the measurement of glomerular filtra- 
tion rateand sodium p-amino-hippurate for the 
measurement of renal plasma flow were added 
to the intravenous infusion according to the 
technique of Goldring and Chassis. A prelimi- 
nary period of 25 to 30 minutes was allowed 
for equilibration and for the patient to relax, 
and the urine collected at the end of this period 
was discarded. Urine collections were then 
obtained in periods of 25 to 40 minutes by 
aspiration with a syringe connected to the 
Foley catheter and by injecting air into the 
bladder. Heparinized blood samples were 
taken from the antecubital vein at appropriate 
time. Each patient was studied during 2 to 6 
prespinal control periods and approximately 
during a similar number of periods following 
the spinal blockade. The spinal anesthesia 





was induced with 0.2 per cent or 1 per cent 
procaine according to the method described in 
other papers (2, 3, 4). In all patients, anes- 
thetic levels up to the second thoracic or to 
the fourth cervical vertebrae were obtained. 
Blood pressure (sphygmomanometer) was 
taken every 3 to 5 minutes during the control 
periods and every one-half to one minute dur- 
ing the spinal anesthesia. Pulse rate was also 
frequently recorded. Mannitol was deter- 
mined in the blood and urine by the method 
of Corcoran and Page (12); inuline by the 
method of West and Rapoport; and sodium 
p-amino-hippurate by the method of Finkel- 
stein and associates. 


RESULTS 


Table I shows detailed data on 6 patients; 
the remaining were omitted for the sake of 
brevity. In this table are listed the number 
of periods before and after the spinal blockade, 
the concurrent time, mean blood pressure and 
pulse readings for each period, the urine flow, 
glomerular filtration rate, renal plasma flow, 
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TABLE I.—DATA ON NUMBER OF PERIODS, CONCURRENT TIME, MEAN BLOOD PRESSURE, AND 
PULSE RATE, URINE FLOW, GLOMERULAR FILTRATION RATE, RENAL PLASMA FLOW, AND 
FILTRATION FRACTION ON 5 PATIENTS 








Period Concurrent Mean* blood Mean | Urine flow Glomerular Renal | Filtration 
time pressure pulse ml./m. filtration rate plasma flow fraction 








C.C., primipara, aged 16, toxemic; surface area, 1.66 




































































Preliminary 20 140/88 60 as — a a 
I 22 138/86 7° 3.85 52 661 .08 
2 20 144/88 76 4.68 17 799 .09 
3 22 136/90 76 3.32 64 410 -I5 
4 24 136/04 76 2.29 59 475 12 
5 II 138/88 — 2.39 66 469 +14 

Spinal anesthesia with 1 per cent procaine 

6 15 108/70 84 3.95 81 487 17 

7 16 118/80 80 1.04 47 356 -13 

8 16 116/72 72 -98 45 359 .12 

9 15 130/80 76 -94 42 303 14 
10 10 140/80 78 3.20 120 757 .16 

O.B., multipara, aged 22, normal; surface area 1.72 
I 22 110/70 72 9-9 = me Pd 
2 20 114/72 86 10.1 _— _ _ 7 











Spinal anesthesia with 0.2 per cent procaine 
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J.F., primipara, normal; surface area 1.64 














Preliminary 30 103/62 96 — — — _ 
I 20 102/58 104 2.4 68 622 O.Ir 
2 16 102/66 108 6.1 92 718 0.13 
3 16 100/60 100 7.0 102 752 0.14 





Spinal anesthesia with 0.2 per cent procaine 















































4 27 92/52 100 0.3 —_ = ie 
5 15 94/52 104 0.3 _ saa ie 
6 4° 90/54 106 ° -— ae ae 
7 15 92/60 102 ° — _— pe 
Ephedrine 25 mgm. I.V. 
8 10 148/72 92 ° _ = nein 
9 13 132/70 106 ° _ -_ | -_ 
10 20 122/60 102 1.2 _ os | - 





*Mean blood pressure is the arithmetic mean of the various readings recorded during each period. 
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TABLE I.—DATA ON NUMBER OF PERIODS, CONCURRENT TIME, MEAN BLOOD PRESSURE, AND 
PULSE RATE, URINE FLOW, GLOMERULAR FILTRATION RATE, RENAL PLASMA FLOW, AND 


FILTRATION FRACTION ON 5 PATIENTS—Continued 






































Period | Concurrent Mean* blood Mean Urine flow Glomerular | Renal | Filtration 
time pressure pulse ml./m. filtration rate plasma flow fraction 
L.C., multipara, normal; surface area 1.68 
Preliminary 20 110/76 78 — _ —_ _ 
I 30 120/86 Jo 2.8 75 675 o.11 
2 28 126/70 78 II.0 80 712 0.11 
Spinal anesthesia 0.2 per cent procaine 
3 34 122/80 82 3.2 55 545 0.10 
4 28 130/82 f 89 3.0 84 685 0.12 


























D.K., primipara, normal; surface area 1.67 
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*Mean blood pressure is the arithmetic mean of the various readings recorded during each period. 


and filtration fraction, in the cases in which 
their determination was possible. Table II 
shows the mean values for the 10 patients. 
Figures 1, 2, 3, and 4 present typical cases in 
which the relationship between the various 
measurements is depicted. In Figure 5 are 
plotted the mean systemic arterial pressure 
against the urine flow. 

1. Blood pressure and pulse rate. The re- 
sponse of the blood pressure and pulse rate to 
the spinal blockade was practically the same 
as described before (2, 3, 4). Of the 6 normal 
pregnant patients, 3 responded to the spinal 
anesthesia with a marked reduction in the 
blood pressure and pulse rate. In the remain- 
ing 3 the blood pressure fall was not re- 
markable. 

In the toxemic group, the blood pressure 
fell mildly in 3 and remained unchanged in 1 
patient. 

2. Urine flow. Although all the patients 
were heavily hydrated on the day preceding 


the experiment and received approximately 
the same amount of fluid intravenously during 
the test, the control urine flow, even corrected 
to body surface, was extremely variable in the 
various subjects and also in the same patient 
in the different periods. 

It can be seen from Tables I and II that the 
normal pregnant group had a mean control 
urine flow varying from 1.8 milliliters per 
minute to 10 milliliters per minute. Most of 
these patients showed a progressive increase 
in urine flow during the control periods despite 
the fact that they had been already in positive 
water balance and the intravenous fluids were 
at a constant rate. One patient, O.B., started 
with increased urine flow in the first control 
period and remained so during the second 
period (Table I). 

The toxemic patients also showed a marked 
variation in urine flow (range 0.9 to 5.2 ml./ 
minute) during the control period. However, 
their rate of urine excretion was consistently 





472 


SURGERY, GYNECOLOGY AND OBSTETRICS 










TABLE II.—MEAN VALUES* FOR THE 10 PATIENTS OF CONCURRENT TIME, BLOOD PRESSURE, 
PULSE RATE, URINE FLOW, GLOMERULAR FILTRATION RATE, AND RENAL PLASMA FLOW 
DURING THE CONTROL AND SPINAL PERIODS 
































































































































Control period Spinal period 
Name | atime | oro | Tate | fom | Macon | sme | A | oremre | Poe | fom, | linen | iene 
O.B. 42 112/71 72 10. 78 612 149 97/69 17 1.4 a= — 
Li. 78 118/77 75 6.9 77 693 62 126/81 85 Ce 69.5 615 
D.K. 140 122/83 72 6.7 = i 117 117/80 75 1.9 — —_ 
J.F. 82 102/61 102 5.2 87 730 = ons = mot one see 
t43 134/67 100 0.4 —s Pe 
E.J. 75 108/70 88 6.1 98 614 58 104/74 76 16.8 110. 714 
L.K. 58 098/64 110 1.8 — = 42 80/40 68 0.8 — — 
Toxemic 
D.W.t 360 134/100 60 1.6 -- — — _— — oa o 
and 90 137/103 60 °.9 67 598 105 138/100 78 1.9 82 612 
cc. 119 138/89 71 3-3 63 563 72 122/76 78 2.2 69 452 
E.W. 67.6 132/88 90 4.2 54 448 66 108/70 68 3-4 49 320 
B.R. 48 168/100 88 5.2 54 258 42 120/70 62 3.6 42 168 








*The mean values represent the arithmetic average of all the figures obtained during the periods of study for each patient.” 


tAfter ephedrine. 


TD.W. had control studies in 2 consecutive days because of her low urine output. 


less than the normotensive group despite the 
fact that the intake was approximately the 
same. 

Following the spinal blockade, the urine 
flow was reduced markedly in all the patients 
except one normotensive (E.J.) in whom it 
was increased. The normotensive group, in 
general, showed the most severe reduction in 
urine flow reaching, in some cases, anuric state 
(Table I and Figs. 1, 2, and 3). Although in 
most instances the oliguria coincided with the 
hypotension, the decrease in urine flow oc- 
curred occasionally without any remarkable 
change in the blood pressure. The duration 
of the oliguric state was variable but it did 
always outlast the drop in the blood pressure. 
In some cases (O.B. is an example, Fig. 1), 
the urine flow was reduced to anuric state for 
123 minutes while the blood pressure had re- 
turned to approximately control levels after 
39 minutes. In 1 case ephedrine sulfate was 
given intravenously. The blood pressure re- 
turned immediately to high levels, but the 
oliguria persisted (Table I and Fig. 2). Thus, 
on the basis of these figures it seems that a 
certain lack of correlation between urine flow 
and blood pressure fall exists (Fig. 5). 


3. Renal plasma flow and glomerular filtra- 
tion rate. The plan which was designed for 
this investigation included the measurement 
of renal plasma flow and glomerular filtration 
rate in all cases. Under these circumstances, 
one might be able to determine the filtration 
fraction, renal resistance, and other aspects of 
renal hemodynamics. However, because of 
the low urine flow observed in most normo- 
tensive cases after the spinal blockade, these 
measurements could not be performed. Thus, 
in many patients control clearances only were 
obtained; the postspinal clearances being de- 
leted for lack of sufficient urine flow. For 
these reasons, the figures relative to renal 
plasma flow, glomerular filtration rate, and 
other renal circulatory changes during the 
oliguric state and the maximum fall in blood 
pressure cannot be determined from this set of 
experiments. The figures reported here refer 
to those cases, normotensive and toxemic, in 
which a slight change in blood pressure and 
urine flow occurred. 

From Tables I and II and Figure 4 it can 
be seen that the renal plasma flow and glo- 
merular filtration rate were either reduced or 
unchanged after the spinal blockade. When a 
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Fig. 2. Example of a normotensive pregnant case. A progressive urine flow during the 
control periods. Following the spinal blockade the urine flow dropped markedly despite 
the mild change in the blood pressure. Ephedrine sulphate intravenously did not change 
the rate of urine flow. Because of the lack of urine, glomerular filtration rate, and renal 
plasma flow could not be determined after the spinal blockade. 


significant drop in the blood pressure occurred, 
a parallel fall in renal plasma flow and glo- 
merular filtration rate was observed; the fil- 
tration fraction was, therefore, unchanged. 
The drop in renal plasma flow and glomerular 
filtration rate lasted for approximately 40 to 
60 minutes and gradually returned to the 
control levels. These findings were confirmed 
by our study with osmotic diuresis (5). 
The toxemic group had lower control values 
for the renal plasma flow and glomerular fil- 
tration rate in the prespinal periods. This 
was in agreement with other authors (20) who 
believe that toxemia of pregnancy is accom- 
panied by reduced circulation to the kidney. 
Side effects. The side effects inherent to the 
high spinal anesthesia and described in other 
papers (2, 3, 4) were also encountered in this 
series. However, nausea, vomiting, and ap- 
prehension were more marked. Symptoms of 
severe water intolerance were noted in 2 pa- 
tients. One patient, O.B., who had prolonged 
oliguria following the spinal anesthesia, devel- 
oped some ankle edema and rales in the chest 
during the test. These symptoms subsided the 
following day. In 3 patients, nausea, vomit- 


ing, disorientation, and severe headache re- 
mained for 3 to 4 days and then subsided 
rapidly. 

DISCUSSION 

It has been shown by several investigators 
that the excretion of ingested or intravenously 
infused water follows a certain curve regard- 
less of the route of administration (8, 18, 10, 
25, 35). After a lag of 20 to 30 minutes, water 
diuresis begins and progressively increases 
until it reaches a peak which usually occurs 
within 60 to go minutes; then the rate of water 
excretion decreases gradually and by the end 
of 2 to 3 hours the diuresis has returned to or 
below the control levels. This course does 
not seem to be influenced by kidney denerva- 
tion (21). 

Theobald (32) and Theobald and Verney 
(33) and others (9, 11) have demonstrated 
both in man and animals that water diuresis 
is inhibited by emotional stress, exercise, and 
afferent nerve stimulation invoked by a va- 
riety of conditions such as faradic stimuli, the 
insertion of a needle into the spine, or even by 
shaving the skin of the back. These authors 
have postulated that this inhibition is caused 
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Fig. 3. Long control periods were performed in this case. Note the progressive increase 
in urine flow despite the uniform intake. Following the blockade, the urine flow was sharply 


reduced. 


by excessive secretion of posterior pituitary 
antidiuretic hormone. The same mechanism 
has been suggested to explain the inhibition 
of water diuresis by barbiturates, morphine, 
and other similar analgesic and anesthetic 
drugs (13, 14). 

The effect of spinal blockade on the kidney 
function has been studied by some investi- 
gators (17, 26, 31) in normotensive nonpreg- 
nant and essential hypertensive subjects with 
inconsistent results. In most of these cases, 
however, the changes in blood pressure were 
not remarkable. In essential hypertensive 
patients who showed a drop in blood pressure, 
the urea clearance was reduced (17). Turner 
and Houck observed a decrease in renal 
plasma flow and glomerular filtration rate in 
patients with toxemia of pregnancy who 
showed some hypotension following spinal 
anesthesia; the renal resistance was increased. 

Studies on the effect of hemorrhagic shock 
on the renal circulation in man and animal 
(22, 30) have demonstrated that oliguria and 
sometimes anuria with reduction in renal 
plasma flow and glomerular filtration rate 
occur concomittantly with the drop in the 
blood pressure and cardiac output. The renal 
resistance is also increased. 





From the present study it is evident that 
spinal blockade inhibits water diuresis in the 
pregnant woman. Although in some instances 
this inhibition is not parallel to the drop in 
the blood pressure, it becomes more severe 
when there is a marked hypotension. The 
evidence to support this observation can be 
derived from a comparison between the tox- 
emic and the normotensive group. While in 
the former group in whom the hypotension 
was mild none of the patients reached anuric 
state, in the latter most of them had complete 
inhibition of water diuresis. 

That this inhibition is not caused by a mere 
insertion of the needle into the subarachnoid 
space nor by emotional stress due to the pro- 
cedure is clearly demonstrated by the fact 
that long control periods were allowed during 
which these stimuli had presumably disap- 
peared and a good diuresis was observed. On 
the other hand, the oliguria could not have 
been coincident with the downward trend of 
the urine flow curve because the control pe- 
riods were varied and in many cases the in- 
jection of procaine was given at a time regu- 
lated so as to coincide with the expected 
maximum rate of urine flow. Thus, on the 
basis of the available data, it seems that the 














ASSALI, ROSENKRANTZ: 





STUDIES ON AUTONOMIC BLOCKADE 


C.C. AGE I6 

PRIMIPARA 

PREECLAMPSIA 
CONTROL SPINAL 


SYSTOLIC 


BLOOD PRESSURE 
mm.Hg 


mi./Min. 


mL/Min. 


mi./ Min. 





' 2 3 + 5 6 7 8 9 10 
PERIODS 


Fig. 4. A case of pre-eclampsia in whom all the measurements could be performed. The 
drop in blood pressure was mild. The urine flow was decreased during the hypotension. 
Glomerular filtration rate and renal plasma flow were similarly reduced. The filtration frac- 
tion was practically unchanged. Note the compensatory rise in glomerular filtration rate 








and renal plasma flow during the last period of the test. 


oliguria observed following the spinal block- 
ade in the pregnant women is due to a specific 
inhibition of water diuresis by this procedure. 
Various factors could contribute to this effect. 

a. The spinal anesthesia produces a drop 
in blood pressure and cardiac output (2, 3). 
This leads to a reduction in the effective renal 
plasma flow, filtration pressure, glomerular 
filtration rate, and urine flow. 

In the present work, accurate determination 
of the renal plasma flow and glomerular filtra- 
tion rate at the height of the oliguria was not 
possible. However, in the cases in which suf- 
ficient urine flow was obtained following the 
spinal blockade, the renal blood flow and 
glomerular filtration rate were usually re- 
duced. Also, in our experiments with osmotic 
diuresis (5) both renal plasma flow and glo- 
merular filtration rate were decreased and ap- 
proximately paralleled the drop in blood pres- 
sure. Thus, it is possible that the changes in 
the systemic and renal circulation invoked by 


the spinal anesthesia contribute to the inhi- 
bition of water diuresis. However, the fact 
that in some instances the urine flow is re- 
duced without any change in blood pressure 
indicates the participation of other factors. 

b. The drop in blood pressure and cardiac 
output might induce the secretion of a humoral 
agent such as epinephrine or epinephrine-like 
substance which could be responsible for a 
compensatory vasoconstriction of the renal 
arteries leading to a reduction in the renal 
plasma flow, glomerular filtration rate, and 
urine flow. This hypothesis which is reflected 
by the increased arteriolar renal resistance as 
found by Turner and Houck was also con- 
firmed by our experiment with osmotic diu- 
resis. The validity of this hypothesis is dis- 
cussed elsewhere (5). 

c. Spinal anesthesia might stimulate by 
some unknown mechanism the secretion of 
pituitary antidiuretic hormone which by in- 
creasing water reabsorption at the level of 
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Fig. 5. The urine flow is plotted against the mean blood pressure in 5 cases. Although 
the figure indicates the lack of any correlation between these 2 factors, it seems that the 
urine flow was more reduced each time there was a significant drop in blood pressure. 


renal tubules reduces the rate of urine excre- 
tion. Although in the experiment with osmotic 
diuresis (5) this factor does not seem to take 
any part, it is probable that in the inhibition 
of water diuresis it plays a major role. Fur- 
thermore, the pattern of inhibition of water 
diuresis observed following spinal anesthesia 
resembles closely that seen after pitressin ad- 
ministration. Further studies are in progress 
in order to assess the contribution of each one 
of these 3 factors to the genesis of inhibition of 
water diuresis by spinal blockade. 

The present data also tend to negate the 
concept that spinal anesthesia increases the 
urine volume. On the contrary, a decrease in 
urine flow should be expected, particularly 
when the blood pressure drops markedly. 
However, since this inhibition of water diu- 
resis is only of temporary duration, it does not 
seem to constitute a danger to the patient’s 
life. 

The use of ephedrine to correct spinal hypo- 
tension might be of some value in raising the 
blood pressure level, but it is without any 
effect on the urine flow. As our data indicate, 


the water inhibition remained after ephedrine 
administration. It is possible that this drug 
by constricting the renal vessels and by in- 
creasing the renal arteriolar resistance con- 
tributes to further reduction in the urine flow. 


SUMMARY AND CONCLUSIONS 


1. Astudy on the effect of high spinal anes- 
thesia on water diuresis and renal circulation 
was performed on 6 normotensive pregnant 
subjects and 4 patients with toxemia of preg- 
nancy. 

2. A severe and temporary inhibition of 
water diuresis was encountered following the 
spinal blockade. 

3. Although the inhibition did not show a 
strict correlation with the level of the blood 
pressure, it was more marked when hypoten- 
sion occurred and it always outlasted the 
blood pressure fall. 

4. Renal plasma flow and glomerular filtra- 
tion rate were either unchanged or reduced 
following the spinal blockade. These measure- 
ments could not be performed during the 
oliguric state. 








5. Three factors might contribute to the 


inhibition of water diuresis by spinal anesthe- 
sia: (a) reduction in blood pressure and car- 
diac output with decrease in the effective renal 
blood flow, filtration pressure and filtration 
rate; (b) compensatory renal vasoconstriction 
of humoral nature induced by the reduction in 
blood pressure and cardiac output; (c) stimu- 
lation of pitressin secretion by the spinal 
blockade through some unknown mechanism. 


10. 


II. 


12. 


13. 


I 
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THE EFFECT OF LONG AND SHORT AFFERENT LOOPS 


IN GASTRECTOMY UPON THE RATE OF 
EMPTYING OF THE GALL BLADDER IN 
EXPERIMENTAL ANIMALS 


IVAN D. BARONOFSKY, M.D., and DAVID GAVISER, M.D., Minneapolis, Minnesota 


LINICALLY it has been well estab- 
lished that in gastrectomy for ulcer, 
the operation of choice is an anasto- 
mosis that is so placed as to have a 

short, “blind” loop of intestine attached to 
the remaining segment of the stomach—such 
an anastomosis may be made at the duodeno- 
jejunal flexure. It has been suggested that the 
favorable factors for such placement are the 
presence and neutralizing effect of concen- 
trated amounts of alkaline juices (bile and 
pancreatic enzymes) in close proximity to the 
acid secretions of the stomach. Thus if the 
blind segment were much longer than the 
duodenum, one might reason that the con- 
centrated alkaline juices could be diluted be- 
fore they reached the point of anastomosis, 
or that food could not reach the duodenum in 
sufficient quantities to induce the formation 
of those hormones (secretin and cholecysto- 
kinin) which stimulate respectively the flow 
of pancreatic juice and the evacuation of 
concentrated bile from the gall bladder. It 
will be recalled that there is a physiological 
gradient in the small intestine of such a na- 
ture that the largest amount of these hor- 
mones are formed at the “head” of the in- 
testine (7). 

Taking advantage of these facts, it has 
seemed that one might use the emptying of 
the gall bladder as an indicator of the varying 
amount of food which reached the duodenum 
in animals with long and short afferent loops; 
in other words, one might test whether the 
anastomosis of the stomach to the small 
bowel at different levels would influence the 
emptying of the gall bladder and thus the 
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amount of concentrated bile discharged into 
the blind loop of intestine. 

The technique employed was that devised 
by Whitaker and subsequently used by both 
Boyden and by Whitaker in their experiments 
on the physiology of the gall bladder in cats. 
This method consists of the direct introduc- 
tion of lipiodol into the gali bladder at lapa- 
rotomy and the taking of successive roent- 
genograms on the following day after the 
animal had been fed the Boyden meal—a mix- 
ture of egg yolk and cream. 


EXJPERIMENTAL METHODS AND MATERIAL 


Two series of 8 gastrectomies each were per- 
formed in which the severed end of the stom- 
ach was anastomosed to short or to long loops 
of small intestine. When a short loop ana- 
stomosis was made, it was at the junction of 
duodenum and jejunum; when a long loop 
anastomosis was done, it was at a distance of 
about 12 centimeters distal to this junction. 

Under nembutal anesthesia, and aseptic 
conditions, a midline incision extending from 
the xiphoid to the umbilicus was made. The 
stomach of the cat delivers easily onto the 
abdominal wall. Dissection of the duodenum 
at its juncture with the pylorus was imme- 
diately performed, and two half purse-string 
sutures of silk were placed in the duodenum 
on the lesser and greater curvature sides. A 
small clamp was then placed on the pylorus 
and the stomach transected at this point. 
The open duodenum, which was supported 
by the half purse-string sutures, was then in- 
verted and the sutures tied. One or two 
Lembert sutures placed between these was 
sufficient for closure. The small size of the 
cat’s intestine made it mandatory that little 
inversion of tissue be made. 
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Dissection was then carried to the stomach 
staying close to the greater and lesser curva- 
tures; the vessels supplying these were ligated 
and cut. When the amount of stomach to be 
resected had been cleared (this varied in the 
cats from 40 to 75 per cent), a small thin- 
bladed hemostatic type of forceps was placed 
across the organ and the required amount 
resected. A small Hofmeister procedure was 
then carried out on the lesser curvature side 
(Fig. 1). A gastrojejunostomy was then made. 
This was accomplished by means of a Kelly 
forceps on the stomach side with the jejunum, 
or duodenum, brought up next to it. 

The posterior row of sutures was placed 
without a clamp on the small bowel. The 
small bowel was then incised close to this row, 
which was to be the stoma. The anterior row 
of sutures (Lembert) was then placed, and 
the clamp on the stomach removed, and. the 
sutures tied. Thus with this method little 
bowel was inverted. 

The animals withstood this procedure fairly 
well. The mortality rate was about 20 per 
cent. As the procedure was developed, at 
first, two clamps were used in doing the ana- 
stomosis, one on the stomach and one on the 
jejunum. It was soon observed that obstruc- 
tion of the gastroenteric stoma due to over- 
inversion was a common cause of death. Later 
the technique described was substituted. 

After a period of 4 to 6 weeks of convales- 
cence the gall bladder was visualized by the 
following technique: 

A cat which had had no food for at least 12 
hours previous to the operation was brought 
to surgical anesthesia with ether, and the 
body cavity was then entered through a mid- 
ventral incision. The liver was then brought 
out on the anterior abdominal wall. Accord- 
ing to the method of Whitaker (1926), an 
avascular spot on the fundus was perforated 
with a surgical needle, the bile milked from 
the gall bladder, and the latter filled to its 
original size with lipoidol, thus rendering the 
gall bladder opaque to the x-ray. The body 
cavity was then closed. 

The next morning, 12 to 16 hours after the 
operation when the cat had fully recovered, a 
roentgenogram was taken to make certain 
that the gall bladder had not emptied during 
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the night. The cats were then fed a meal of 
egg yolk and milk by gavage. Strangely, this 
meal usually soothed and pacified the cats so 
that soon after being placed on the x-ray 
table and petted, they began to purr. 

Two to 4 minutes afterward a second pic- 
ture was taken, then successive pictures were 
made at 5 minute intervals for the first half 
hour, and at 10 to 15 minute intervals there- 
after. In certain animals up to 8 hours of 
observation was carried out. 

Exact tracings of the cholecystograms were 
then made and the changing volumes of the 
gall bladder computed in cubic centimeters, 
according to a modification of Boyden’s origi- 
nal method (18). Finally, the percentage loss 
of volume was calculated for each 5, 15, 30, 
etc. minute readings (Tables I and IT). 


OBSERVATIONS 


In 8 animals with short loop resection 
(Table I) results indicate that emptying of 
the gall bladder, although slower than normal 
(Dubois and Hunt, 1932), did take place in 
the great majority of animals within 3 hours. 
However, in those animals with the long loop 
resection, 50 per cent of them failed to empty 
after as long as 8 hours (Table II). 

In 3 animals in which previous studies 
following gastrectomy had been carried out, 
the length of the loop was reversed (i.e. a long 
loop remade into a short loop and vice versa). 
In 1 of these animals there was a distinct 
difference in the emptying of the gall bladder. 
The bladder emptied rapidly as a short loop 
and not at all as a long loop. 

In addition to this finding, 2 additional 
observations were made. One of the animals 
died of a perforated gastrojejunal ulcer (short 
afferent loop with a 40 per cent gastric re- 
section). Two of the animals with long loops 
were fed with the Boyden meal just before 
they were sacrificed. Some evidence of the 
meal was found to be present in the entire 
duodenal and jejunal loop upon postmortem 
examination, which was performed within 10 
minutes after feeding (Fig. 2). 


DISCUSSION 


It must be understood that we are not sug- 
gesting that the presence of bile is the only 
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Fig. 1. a, a’, Method of closing a duodenal stump. Half purse-string sutures are 
placed in the duodenum on the greater and lesser curvatures. The pylorus is then 
transected and the duodenum inverted as the purse-string sutures are pulled up. An 
extra Lembert suture is then placed between the latter sutures. b, Placement of poste- 
rior row of sutures of the gastrojejunostomy. The required amount of stomach has 
been resected and a Hofmeister procedure carried out on the stomach. No clamps are 
placed on the jejunum. c, Placement of an anterior row of sutures. After the pos- 
terior row of sutures has been tied, an incision is made in the jejunum close to this 
row for the required amount of stoma. The anterior row of silk sutures is then placed. 





important factor in the prevention of re- 
current ulcer. We believe, as De Bakey has 
shown, that bile is one of the important in- 
testinal juices necessary for prevention of re- 
current ulcer, and that pancreatic juice is 
another. Any surgical procedure that will 
prevent either one of these two fluids from 
being secreted, or prevent either from coming 
into almost immediate contact with the stom- 
ach contents, is to be condemned as an almost 
certain ulcer producing procedure. 

The reason for the differences obtained in 
emptying time of the gall bladders may have 
various explanations. In general, the empty- 


ing of the bladder of the resected cat was 
longer than normal. Boyden’s original ob- 
servations (1925) showed that the gall blad- 
ders of cats sacrificed at varying intervals, 
after a meal of yolk and cream, were found to 
empty between 134 to 634 hours postcibum. 
These results have been confirmed by Dubois 
and Hunt (1932) who showed, in addition, 
that normal cats could be divided into two 
groups, one that emptied very rapidly, an- 
other that emptied very slowly over a long 
period of time. Our series of resected animals 
showed much longer emptying times than the 
previous investigators. 
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TABLE I.—EMPTYING OF GALL BLADDER IN SHORT LOOP RESECTION 








. Volume at Intervals after Eating 



































































































































Cat a 5 minutes 15 minutes 30 minutes 1 hour 1 hr. 30 min. 2 hours 2 hrs. 30 min. 3 hours 
Im 
No. ; 
c.c. | 
Per Per Per Per Per Per Per Per Remarks 
cx. cent cx. cent CL. cent cc. cent c.c. cent cc. cent c.c. cent c.c. cent 
loss loss loss loss loss loss loss loss 
I 1.721 | 0.934 46 1.014 41 0.934 46 | 0.803 53 | 0.652 64 | 0.347 80 | 0.325 81 | Contracted 
(13m.) (30m.) (1 hr. (1 hr. (1 hr. (2 hr. (3 hr. all the way 
3m.) 20 m.) 57m.) 22m.) 2m.) 
° 1.574 | 1.560 I 1.554 I 1.211 23 0.902 43 | 0.668 58 | 0.242 84 0.342 78 | 0.224 86 | Contracted 
(4 m.) (17m.) (33 m.) (1 hr. (1 hr. (2 hr. (2 hr. (3 hr. all the way 
5 m.) 37m.) 4m.) 28 m.) 12m.) 
16 1.659 | 0.5900 64 0.180 89 | 0.317 81 0.006 99 | 0.003 99 | 0.003 99 | 0.016 99 | 0.003 99 ©6| Contracted 
(7 m.) (14m.) (23m.) (1 hr. (1 hr. (1 hr. (2 hr. (2 hr. all the way 
13 m.) 31m.) 59 m.) 24m.) 51m.) 
8 1.455 | 1.218 16 | 0.978 4o | 0.838 42 1.092 25 | 0.718 51 0.607 58 | 0.556 62 0.219 85 |Contracted 
(7 m.) (17m.) (32m.) (55m.) (1 hr. (2 hr. (2 hr. (3 hr. all the way 
38 m.) 5 m.) 29 m.) Ir m.) 
15 | 0.785 | 0.207 74 |0.107| 86 |0.105| 99 | 0.015 | 98 Contracted 
(9 m.) (15m.) (24m.) (41m.) all the way 
7 2.080 | 1.705 18 1.545 25 1.309 | 37 1.263 42 1.047 50 || 1.404 1.217 1.466 Contracted 
(5 m.) (12m.) (27m.) (1 hr. (1 hr. (2 hr.) (2 hr. (3 hr. + to 1% 
4m.) 33 m.) 24m.) 21m.) ours 
3 | 3-462] 2.210] 36 1.967 43 2.296 | 34 1.207 65 1.022 70 | 0.526 85 |0.158] 95 | 0.117 97 | Contracted 
(5 m.) (15m.) (22m.) (1 hr.) (1 hr. (2 hr. (2 hr. (2 hr. all the 
26 m.) 2m.) 32m.) 52m.) way 
2 | 1.221 | 0.620 49 | 0.8905 27 0.423 65 0.493 60 | 0.351 71 0.282 717 0.282 7 0.466 Contracted 
| (5 m.) (15m.) (46m.) (1 hr.) (1 hr. (x hr. (2 hr. (3 hr. all the 
| 37m.) 57 m.) 25 m.) I m.) way 



































Bronner and Schueller (1930) have shown 
that food does not activate the human gall 
bladder appreciably after it traverses the 
middle jejunum. If this situation is similar 
in cats, an explanation of the differences be- 
tween the long and short loop animals would 
thus be apparent. A barium study of the 
emptying time of the stomach of 3 of our 
resected animals revealed that the mixture 
left the stomach and travelled down the in- 
testine rather rapidly. In such a manner 
might not the duodenum which contains most 
of the cholecystokinin be by-passed when an 
anastomosis is done low down in the intestine? 
That this is not entirely the case is indicated 
by the finding of some of the meal contents 
in the duodenum, and some already in the 
lower jejunum, in 2 of our animals with a 
long loop resection that were fed and sacri- 
ficed within 10 minutes following this feeding. 
In other words, some of the stomach contents 
does get up to the cholecystokinin bearing 
area. It may be suggested, however, that the 
amount of stomach contents that does get up 
to the latter area is not as great in the long 
loop resection as in the short loop resection 


and therefore not as stimulating to the empty- 
ing of the gall bladder. 

Boyden has shown that the gall bladder 
musculature does not respond to the presence 
of food in the gastrointestinal tract unless 
digestion and absorption have occurred, so 
that mere passage of food over the duodenal 
papilla is not sufficient; nor does digestion 
have to be going on in the duodenum to cause 
emptying of the gall bladder. This observa- 
tion may also explain the difference in the 
emptying times of the two series, i.e., in the 
short loop animals less of the small bowel is 
left as a blind loop and therefore less as a 
nondigestive and nonabsorptive area. 

It might be suggested that free acid empty- 
ing into the duodenum rather than the jeju- 
num might explain the difference in emptying 
of the two groups. The reviews on the sub- 
ject by Babkin and Ivy indicate that there is 
evidence that in animals, dilute hydrochloric 
acid introduced into the duodenum causes 
contraction of the gall bladder and a drop in 
pressure at the outlet of the common duct. 
But in man, the experience of Boyden has 
shown that the injection of dilute hydrochloric 
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TABLE II.—EMPTYING OF GALL BLADDER IN LONG LOOP RESECTION 
Volume at Intervals after Eating 
Cat ~ 5 minutes 15 minutes 30 minutes 1 hour 1 hr. 30 min. 2 hours 2 hrs. 30 min. 3 hours 
No. 
Ce. 
Per Per Per Per Per Per Per Per Remarks 
c.c. cent C.c. cent C6. cent ee. cent C.c. cent C.c. cent c.c cent c.c cent 
loss loss loss loss loss loss loss loss 
II 0.533 | 0.644 ° | 0.657 ° | 0.640 ° | 0.513 4 0.513 4 | 0.504 °o | 0.582 ° | 0.667 o | Some 
(4 m.) (22m.) (32m.) (1 hr. (1 hr. (1 hr. (2 hr. (3 hr. elonga- 
2m.) 20 m.) 53 m.) 25 m.) 4m.) tion, no 
emptying 
10 | 0.881 | 0.853 3 | 0.806 °o |0.410 53 | 0.175 80 | 0.074 9° | 0.038 96 | 0.006 Oe seas .| Contracted 
(2 m.) (20m.) (30m.) (1 hr.) (1 hr. (1 hr. (2 hr. all the 
32 m.) 52m.) 35 m.) way 
9 1.045 | 0.704 | 33 |0.604] 42 |0.726| 31 |0.549] 48 | 0.321 75 Contracted 
(3 m.) (15m.) (31m.) (55m.) (1 hr. all the 
30 m.) way 
D 0.696 | 0.653 6 | 0.484] 30 || 0.407 28 | 0.564 19 | 0.505 27. «| 0.447 36 | 0.433 38 | 0.576 20 | Contracted 
(10om.) (20m.) (30m.) (1 hr. (1 hr. (1 hr. 2 hr. (3 hr. twice but 
7m.) 3iI m.) 54 m.) 24 m.) | 14m.) never 
emptied 
A 1.080 | 0.778 28 | 0.713 34 | 0.452 58 || 0.611 43 | 0.652] 40 | 0.574 47 || 0.727 33 «| 0.565 48 Contracted 
(8 m.) (18m.) (38m.) (som.) (1 hr. (2 hr. (2 hr. (3 hr. twice but 
42m.) 5 m.) | 26 m.) 7 m.) never 
emptied 
8 | 0.870 | 0.870 0.679 22 0.386 56 | 0.097 89 | 0.044 95 0.015 98 | 0.015 98 Contracted 
(3 m.) (12m.) (35m.) (som.) (1 hr. (2 hr. (2 hr. all the 
23 m.) 3 m.) 31m.) way 
7 1.362 | 1.125 17 | 0.705 48 | 0.790 41 0.501 63 0.459 66 0.075 04 0.046 97 Contracted 
(8 m.) (17m.) (29m.) (1 hr. (1 hr. (2 hr. (2 hr. twiceand 
3m.) 27m.) 8 m.) 36 m.) finally 
emptied 
3 | 1.455] 1.124 22 | 1.182 19 | 1.024] 30 |0.849] 42 || 0.843 42. | 1.065 1.186 18 | 1.088 Contracted 
(3 m.) (20m.) (40m.) (1 hr. (2 hr. (2 hr. (3 hr. (3 hr. uptorhr. 
I m.) 43 m.) 23 m.) 48 m.) 9m.) but never 
emptied 












































acid into the duodenum produced merely a 
small reduction of the gall bladder shadows, 
lasting from 8 to 14 minutes only and never 
resulting in the aspiration of bile from the 
gall bladder. 

Were the presence of acid in close proximity 
to the duodenum, the essential factor in the 
evacuation of the biliary vesicle, then we 
would have an obvious reason for doing a 
short loop resection. However, Boyden has 
shown in studies on patients with pernicious 
anemia that free hydrochloric acid is not an 
essential factor in the emptying of the gall 
bladder. He has suggested that the greater 
tonus of the stomach rather than increased 
amount of hydrochloric acid in cases of peptic 
ulcer may be responsible for a greater initial 
rush of food into the duodenum, which in 
turn causes faster evacuation of the gall 
bladder in these patients as compared to that 
in normal patients. 

McMaster and Elman, and Klodzinski have 
shown that following the abrupt emergence 


of bile from the gall bladder after a meal, 
there is a gradual increase in the amount of 
bile coming from the liver directly over a 
period of 3 to 4 hours. However, it is our feel- 
ing that immediate secretion of gall bladder 
bile may be important in neutralizing acids 
that would have time to cause erosions of duo- 
denum were neutralization not to occur. 

The over-all increased emptying time of the 
gall bladders of all of the resected animals, 
as compared to nonresected animals, might be 
explained by the findings of Schulze and 
Boyden (1943), Birch and Boyden (1930), 
and Johnson and Boyden (1943). They have 


_ shown that the emptying of the gall bladder 


in cats, as contrasted to humans, is definitely 
retarded by severance of the gastroduodenal 
nerve alone, or the vagus alone, or both. In 
the performance of gastrectomy in the experi- 
ments we have presented, it is probable that 
either or both of these nerves may have been 
injured, thus leading to a general retardation 
of the emptying of the gall bladder. 
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Fig. 2. Sketch of postmortem finding in an animal with 
a long loop resection. The cat had been fed with the 
Boyden meal just before it was sacrificed. Some evidence 
of the meal (yolk) was found to be present in the entire 
duodenal and jejunal loop. The most proximal and distal 
portions of the small bowel may be determined by follow- 
ing consecutively the letters A through D. 


It is to be emphasized again that we are 
not attempting justification of the use of the 
short duodenojejunal loop in gastric resection 
for peptic ulcer in clinical practice. The work 
of Merendino and associates (1945) in Wan- 
gensteen’s laboratory, and the review of 
Gaviser (1948) of clinical cases, are proof 
enough. This paper, in effect, is a supple- 
ment to the work which was carried out by 
Kolouch (1946) who has studied the effect of 
long and short loop anastomoses on pancreatic 
secretion. 

A word may be inserted here as to the 
views of Wangensteen (1943). He stated, “‘Is 
it possible, then, that lags in the discharge of 
bile into the intestine may create, in a sense, 
a periodic, temporary Mann-Williamson oper- 
ation? It is apparent that tissue relationships 
of acid and base digestive secretions, though 
not of the same importance as spatial differ- 
ences (discharge of bile and pancreatic juice 
into the ileum, as in the Mann-Williamson 
operation) may, nevertheless, be a factor of 
great importance in determining whether the 
duodenal wall will be protected from digestion 
by unneutralized gastric juice.” 
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CONCLUSIONS 


Two series of 8 gastrectomies each were 
performed in cats in which the gastrointestinal 
continuity was re-established by anastomos- 
ing the severed end of the stomach to short 
or to long duodenojejunal loops of small in- 
testine. Following recovery the gall bladder 
was visualized by the Whitaker method and 
the rate of emptying of the gall bladder after 
the Boyden meal was recorded by means of 
successive roentgenograms. 

In the short-loop series, 7 of the 8 gall 
bladders contracted effectively and emptied 
80 per cent of their contents within 3 hours. 

In the long-loop series, only 4 of the 8 gall 
bladders contracted and emptied effectively 
after 3 hours. 

It would appear therefore that a more 
normal emptying of the gall bladder is ob- 
served in cats following gastric resection by 
the Billroth II method when continuity is 
re-established by employment of a short, 
rather than a long, duodenojejunal loop. 
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CARCINOID (NEUROCRINE) TUMORS OF THE RECTUM 


CURTICE ROSSER, M.D., F.A.C.S., Dallas, Texas 


HE term carcinoid was for years as- 

sociated almost exclusively in medi- 

cal thinking with benign neoplasms 

discovered accidently at the tip of 
the appendix; increasing evidence shows that 
this lesion not only occurs in the ileum, the 
colon, and the rectum, but that so-called 
carcinoids in these more unusual locations 
have a malignant potential not found in ap- 
pendiceal tumors. 

It is an interesting fact, in this connection, 
that the first description of this tumor, con- 
tributed by Langhans in 1867 (quoted by 
Ewing) was that of a small bowel lesion which 
was polypoid, involved the submucosa and 
muscularis of the ileum and presented an 
alveolar and infiltrating structure distinct 
from carcinoma. The term “carcinoid” was 
first used by the German, Oberndorfer, in 
1907(2) to indicate a benign nature, just as 
Hippocrates, to distinguish two types of 
tumors simularly called one variety “carci- 
nos,” and grouped under this heading benign 
tumors, hemorrhoids, and chronic ulcerations; 
his other term was “carcinomas,” tumors 
whose progressive spread inevitably brought 
about the death of the patient. 

Carcinoids are believed to originate from 
the endocrine cells arising from the chromaf- 
fin system in the intestinal mucosa; because 
those found in the appendix stain deeply when 
impregnated with silver salts, Pierre Masson 
in 1928 termed them argentaffin or neurocrine 
cell tumors. Microscopically, masses of small 
spheroidal or polyhedral cells make up the 
tumors, which are arranged in cords with a 
pseudorosette formation. The characteristic 
color is yellow, due apparently to a high lipoid 
content. 

Ewing believed that appendiceal carcinoids 
tend to occur in a younger age group than do 
those found elsewhere than the appendix, 
«the average age for those with appendiceal 
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carcinoid being 25 years; those discovered 
elsewhere in the bowel have been in persons 
averaging 50 years of age. 

This tumor, found in .5 per cent of all sur- 
gically removed appendices, occurs only one- 
tenth as often in the ileum but it is, even so, 
a more common small bowel tumor than car- 
cinoma, and potentially may be even more 
actively malignant, involving the regional 
lymph nodes, liver, or both when discovered 
in more than 25 per cent of the reported cases, 
thus suggesting that spread through the lymph 
and blood streams may occur with equal 
facility. 

The recognition and enumeration of rectal 
carcinoids has occurred chiefly during the 
past decade and with the exception of isolated 
single case reports, we are indebted to the 
pathologist for information concerning the 
incidence and characteristics of carcinoid of 
the terminal bowel. 

One of the earliest summaries of the pre- 
vious literature was presented by Ashworth 
and Wallace in 1941. Five instances involv- 
ing the rectum were found by these writers 
and they added an additional case (reviewed 
here as Case 1). A year later Stout, of 
Columbia University, searching the material 
in the Laboratory of Surgical Pathology and 
14,000 autopsy records, discovered 6 addi- 
tional rectal carcinoids, all apparently benign 
single yellowish submucosal nodules, plaques, 
or polyps. Other material was accumulated 
from year to year and slowly it became evi- 
dent that this lesion is capable of two grades 
of activity; first, benign infiltration, as in the 
appendix, where it may invade all the coats 
of the bowel but halt permanently at the 
serosa; or, second, it may exhibit from the 
beginning a highly malignant metastatic 
tendency. 

The most common type of rectal carcinoid 
is a small submucous yellowish nodule. In a 
study of submucous rectal nodules encounter- 
ed in 87 individuals, Jackman reported that 
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Fig. 1. Typical cord and rosette arrangement seen in 
carcinoid tumors (Case 1). From Archives of Pathology (x). 


47 were due to the injection of insoluble 
oils (eleomas); 26 were inflammatory; 8 were 
benign neoplasms including 2 leiomyomas; and 
2 were lymphosarcomas. The remaining 
4 were submucosal carcinoids and in 2 of these 
local invasion was demonstrated. 

In 1949 Horn found that including 6 cases 
encountered by himself, a total of 56 instances 
of this rectal tumor had been reported in the 
literature, in 5 of these metastasis, by both 
the lymphatic canals and through the blood 
stream, had occurred before the patient was 
first examined. The period of symptoms was 
uniformly brief and usually the primary lesion 
had been asymptomatic. 

Of these 5 cases, the primary lesion was a 
small single submucosal nodule in 2 persons, 
multiple nodules were present in 1 patient, 
and in the 2 remaining individuals the lesion 
when first discovered was an annular, in- 
filtrating and obstructive submucosal stric- 
ture. In Seburg’s case (3), a pea-sized nodule 
was found on the anterior wall near the anus 
and metastasis was present in lymph nodes, 
liver, lung, and vertebral marrow. The case 
reported by Koch in 1940 was an annular 
lesion just above the anus which narrowed ro 
centimeters of the rectum to lead pencil size 
and metastasis was present in the regional 
nodes, pelvis, bladder, uterus, and liver. The 
patient had observed constipation and tenes- 
mus for only 1 month. Pearson and Fitz- 
gerald in 1948 described 2 lesions with 
metastases—one was in a 51 year old white 
male with multiple nodular masses covered by 
intact mucosa in the lower rectum and 
metastases to the liver and kidney. Their 
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Fig. 2. Case 2. The resected specimen showing intact 
mucous membrane covering a large stenosing rectal tumor. 


second case was in a 45 year old white woman 
with a stenosing annular tumor 14 centimeters 
from the anus. The tumor had spread to all 
the adjacent nodes. The case reported by 
Horn was a 29 year old white woman who 
had complained of lower abdominal pain, 
nausea, vomiting, constipation, and extreme 
weight loss for a period of 11 weeks. The 
primary lesion was a small rectal mass with 
intact overlying mucous membrane. The pa- 
tient died 8 days following admission to the 
hospital of hepatic failure and autopsy demon- 
strated tumor material composed of uniform 
cells of small to moderate size growing in 
cords or ribbons. This material was seen not 
only in the carcinomatous tumor but in the 
inguinal and para-aortic nodes, spleen, lungs, 
pancreas, and adrenals. The liver was largely 
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METRIC 


Fig. 3. Case 2. Large rapidly recurring perineal mass re- 
moved with posterior wall of vagina. 


replaced by firm pinkish-white nodules of the 
same nature. Argentaffin granules were not 
demonstrated in any of the 6 rectal carcinoids 
which were reported by Horn from the files of 
the Laboratory of Surgical Pathology at the 
University of Pennsylvania School of Med- 
icine. 

CasE 1. In 19341 proctoscoped a white woman, 31 
years of age, who stated that she had observed the 
passage of blood from the bowel for a period of a year. 
Moderate internal hemorrhoids were present and 
probably explained this symptom. A small project- 
ing yellowish plaque was seen 4 inches above the 
anus. Biopsy was made of tissue from the edge of 
the mass and it was reported to be a locally invasive 
neoplasm. The rectum was resected; the patient re- 
covered and remained well during the period she 
was followed. 

The tissue report indicated that no involved 
lymph glands were found, that the mass cut with 
considerable resistance, but there was no induration 
of the intestinal wall at the base of the tumor. A 
small ulcerated area was found adjacent to the tumor 
which probably represented the area of biopsy. The 
tumor was composed of many small cells staining 
deep blue with oval nuclei. These cells formed nar- 
row bands and strands (Fig. 1.) and the nuclei pos- 
sessed finely granular chromatin. There was a 
tendency toward palisade arrangement and in 
places pseudorosettes were formed. The cells pro- 
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duced no secretion and mitotic figures were absent. 
An occasional group of tumor cells extended into 
the mucosa and there was extension to the serosa. 
Tissue was not available for silver stain. The patho- 
logic diagnosis was “carcinoid tumor.” 


There is, of course, some doubt as to the 
necessity for the radical operative procedure 
which was done. We know now that carci- 
noids of the appendix frequently invade the 
wall of the appendix but apparently rarely 
metastasize. Unquestionably, many indi- 
viduals have carried small submucosal nod- 
ules of this character until death occurred 
from some other cause and the tumor was 
found at routine autopsy. On the other hand, 
we cannot be complacent concerning an in- 
vasive nodule in the rectum as 2 of the fatal 
cases reported have arisen from this type of 
primary lesion. The most extreme view in 
this connection was expressed by Raven as 
follows: ‘‘the formation of metastases is only 
a matter of time, although the degree of 
malignancy is less than in adenocarcinoma. 
As the tumor enlarges the cells will eventually 
transgress their barriers.” 


CasE 2. In May 1950, I examined a white wom- 
an, 52 years old, who had, for 2 months, noted dis- 
comiort in the lower rectum, constipation, dysuria, 
and severe low back pain. A small flat ulcer was 
found on the anterior wall of the rectum 5 centimeters 
above the anus and marked submucosal induration 
was present. Smears from the ulcer were negative 
for the tubercle bacillus, and a biopsy of tissue from 
its base demonstrated the presence of typical car- 
cinoid cells. A Miles combined resection was done 
(Fig. 2). The posterior wall of the vagina was near 
the tumor but did not appear to be involved in the 
lesion, which was invasive, annular, and, except for 
the apparently traumatic or possibly trophic super- 
ficial ulcer, entirely submucosal. The nearby lymph 
glands were indurated ard a few flat, yellowish 
plaques were seen and palpated on the surface of 
the right lobe of the liver. 

The pathologist’s report stated that there was an 
indurated area which covered the entire wall of the 
bowel, almost surrounding the rectum, measuring 
6.5 by 4.9 centimeters and extending through the 
thickness of the wall which measured 2.6 centi- 
meters; the tissue was hard, rough and on cross-sec- 
tion appeared to be composed of lobules of a white 
tissue. Sections were taken from several nodes. The 
microscopical findings demonstrated normal ap- 
pearing mucosal lining of the rectum. Beneath this 
there was a large mass of tumor tissue which con- 
sisted of cords of deeply stained, small tumor cells. 
The nuclei of these cells were spherical and markedly 




















hyperchromatic. There were interlacing bands of 
fibrous tissue and smooth muscle in the tumor. The 
lymph nodes showed complete destruction of the 
nodule architecture with a massive invasion of cords 
and masses of these previously described tumor cells. 
Similar tumor cells were also seen in the blood vessels 
near the primary tumor. . 

Diagnosis. Carcinoid of rectum with lymph node 
metastases. 

The patient’s wounds healed rapidly and she left 
the hospital in, apparently, good condition. Within 
2 months after the operation, however, she developed 
a very severe backache and the dysuria recurred. 
Examination disclosed that a large mass was present 
in the perineum and that this mass involved the 
entire posterior wall of the vagina. In September, 
1950, in order to relieve her distressing symptoms, 
the mass was excised (Fig. 3) as completely as possi- 
ble and when the wound had granulated, radium 
needles were implanted in the perineal wound with 
apparently a favorable local influence. The dysuria 
and backache again were relieved but a few weeks 
later the liver suddenly enlarged, reaching the 
umbilicus rapidly. On November 11, 1950, the pa- 
tient died from liver failure 8 months after the 
origin of her first symptoms. 


This patient presented local findings and 
metastatic processes similar to those observed 
in 2 other previously reported cases, those 
of Koch and of Pearson and Fitzgerald. It is 
probable that in this patient the submucosal 
lesion was present for a much longer period 
than her history would indicate. The symp- 
toms which she presented were due to the 
pressure of a large mass and to the presence of 
the superficial ulcer which was certainly of 
late occurrence and due to trophic change and 
trauma of an underlying mass. The fact that 
the lesion has the tendency to remain under- 
neath the surface tissue tends to disguise its 
presence in its earlier phase. The surgical 
extirpations which were done were, of course, 
only palliative and were based on the fact 
that metastatic carcinoids from the small 
bowel have been known to remain quiescent 
for long periods. 

Investigations conducted on the reported 
instances of rectal carcinoids with metastases, 
however, would indicate that the usual course 
in an individual with an active lesion in this 
locality is rapidly progressive and always 
fatal. 

The efficacy of radiation in rectal carci- 
noids is still to be appraised as no definitive 
data have been presented. The use of radia- 
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tion following the local removal of apparently 
benign tumors has been reported but this of- 
fers no useful information. We were under 
the impression that the use of radium nee- 
dles in the healing wound of this patient was 
locally favorable in effect, but her death oc- 
curred too rapidly to make confirmation of 
this opinion possible. 


SUMMARY 


Two carcinoid (neurocrine) tumors of the 
rectum, one with widespread metastasis, were 
reported. As is true in melanomas, this tumor 
comes into existence from the migration of 
normal cells to a body surface. Due to the 
late occurrence of mucosal erosion, and con- 
sequent paucity of symptoms, recognition is 
late. 

Apparently two types of tumors occur in the 
rectum—locally invasive nodules of the same 
benignity which almost always characterizes 
those found in the appendix, and wildly in- 
vasive tumors which may metastasize through 
lymph or blood stream to an organ or spread 
rapidly by local extension. Approximately 10 
per cent of those cases which have been re- 
ported are in the latter group. It is doubtful 
if any “grading” of the tumors microscop- 
ically will distinguish between those of the 
two groups. 

There is, logically, dissatisfaction with the 
term “carcinoid” applied by Oberndorfer to 
the benign type found in the appendix, as it 
fails to suggest the malignant potentialities 
of the tumor when it occurs elsewhere. Nor 
is Pierre Masson’s designation of “argentaffin 
tumor” sufficiently inclusive, as those in the 
rectum, usually, do not stain with silver salts; 
this failure to blacken ammoniacal silver 
nitrate, a phenomenon always present in the 
argentaffin granules of the normal basigranu- 
lar cells lying in the crypts of the intestinal 
wall before the migration of these cells to the 
surface was explained by Stout as due to the 
absence, in the migrated cells, of an essential 
chemical, enteramine. 

From the considerations which have been 
outlined, it would appear logical to adopt 
Pierre Masson’s alternative and broader des- 
ignation of ‘“neurocrine tumor” to describe 
this neoplasm. 
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USE OF THE SUBCLAVIAN ARTERY IN THE SURGICAL 


TREATMENT OF COARCTATION OF THE AORTA 


HARRIS B. SHUMACKER, JR., M.D., F.A.C.S., Indianapolis, Indiana 


N 1944, Blalock and Park reported studies 
carried out on dogs in which an acutely 
induced coarctation of the aorta was 
treated by end-to-side anastomosis of the 

subclavian and the aorta beyond the area of 
constriction. In 1945, Gross and Hufnagel (9) 
demonstrated in experimental animals the 
practicability of clamping temporarily the 
thoracic aorta, excising a segment and repair- 
ing the defect by end-to-end suture of the 
mobilized ends of the severed vessel. Shortly 
thereafter successful cases of excision of the 
area of coarctation in patients with end-to- 
end aortic repair were reported by Crafoord 
and Nylin (5) and by Gross (6). Clinical ex- 
perience with this dramatically effective sur- 
gical procedure has rapidly increased in the 
past few years. Everyone is in agreement that 
end-to-end aortic anastomosis is by far the 
preferable procedure and should be used when- 
ever it can be carried out. In exceptional 
cases in which an alternative method is re- 
quired, Gross and his associates (7, 8) have 
employed transplantation of free segments of 
preserved homologous aorta. Others (1, 3, 4, 
10-13) have utilized the original idea of Bla- 
lock and Park and have attempted to re- 
establish continuity by subclavian-aortic anas- 
tomosis. Some have performed end-to-side 
anastomoses of the subclavian artery to the 
aorta. The subclavian is, however, generally 
so large that an end-to-end subclavian-aortic 
anastomosis is generally possible. Since such 
end-to-end reconstructive procedures were 
first carried out in 1947 by Clagett and by 
Johnson and Kirby this type of anastomoses 
has been used more commonly than end-to- 
side suture. 

In general the use of the subclavian has 
been only moderately successful. Johnson 
and Kirby tried end-to-end subclavian-aortic 
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anastomosis upon 3 patients. One was lost 
during the operation; in 1 a poor functional 
result was obtained, and in 1 there was an 
excellent result. Blalock and his associates (1) 
used the subclavian in 4 of their first 23 cases. 
One patient with severe valvular heart disease 
and chronic cardiac failure died. In 1 patient 
in whom the anastomosis functioned well 
there was a partial paralysis of the lower ex- 
tremities resulting from thrombosis of the 
anterior spinal artery which was thought to 
have an anomalous origin in this case. The 
other 2 presumably obtained a good result. It 
is not recorded whether these cases were all 
end-to-side anastomoses or whether some of 
them were end-to-end sutures. In his initial 
32 operative cases Crafoord (4) performed one 
end-to-side subclavian-aortic anastomosis. The 
result is not cited. Jones used the subclavian 
more frequently. In his first 13 patients he 
did 2 end-to-end and 2 end-to-side subclavian- 
aortic anastomoses. The results were excel- 
lent in the former but only fair in the latter 
cases. Stephens and Grimes did 2 end-to-side 
and 1 end-to-end subclavian-aortic anastomo- 
sis. Of the first 2 the early result was good in 
one, while the second ended fatally with rup- 
ture of the aorta at the suture line on the 
twenty-eighth day. The third patient seem- 
ingly had a good early result. In 100 cases of 
coarctation Gross (8) attempted excision and 
some type of repair in gt. In 2 of them a sub- 
clavian-aortic anastomosis was performed. In 
both the relief of hypertension was only fair. 
Clagett and his associates (10) did 8 end-to- 
end subclavian-aortic anastomoses in 42 cases 
of resection for coarctation. Two patients 
died, in 3 the condition was not improved, and 
in 3 it was improved. 

My own experiences with attempts to util- 
ize the subclavian artery in cases of coarcta- 
tion of the aorta have also emphasized the 
inherent difficulties and at the same time have 
suggested certain modifications which appar- 
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Fig. 1. a, Condition found at operation in Case 1. b, 
When the subclavian was turned down, it buckled so 
badly it was obvious all blood flow through it would be 
obstructed. c and d, Suggested methods which it is felt 
might have proved successful. In c a segment of subcla- 
vian is excised and inserted as a graft between base of the 
subclavian and distal aorta. In d the origin of the sub- 
clavian is transected vertically and resutured so the vessel 
points downward instead of upward. 


ently will increase the likelihood of success. 
It is the purpose of this communication to 
record these experiences and to point out the 
possible usefulness of these modified proce- 
dures. 





Fig. 2. Operative procedure carried out in Case 2. The 
subclavian was long, large and seemed to undergo minimal 
buckling when turned down for end-to-end suture to the 
distal aorta. 
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CASE REPORTS 

CasE 1. The first patient was a 20 year old, well- 
developed adult male who was operated upon with 
a disastrous result. Upon exploration on May s5, 
1948, the aortic arch appeared normal in size; the 
subclavian artery was very large and long; the 
coarctation was located about % centimeter below 
the base of the subclavian; and the aorta distal to 
the constriction exhibited moderate dilatation. When 
the area of coarctation was dissected free it did not 
appear to be unusually long and the aorta itself did 
not appear to be particularly rigid, nor could cal- 
cification be felt in its wall. However, when the 
aorta was divided just beyond the coarctation, it 
was evident that the aorta was extraordinarily 
rigid. Indeed one could hardly bring together the 
cut ends of the vessel and, in spite of the short length 
of the segment which would need to be removed, it 
seemed clear that it would be impossible to reap- 
proximate the severed ends of the aorta even after 
extensive mobilization of the distal segment. There- 
fore, the proximal end was closed by transfixing liga- 
tures and the subclavian artery was freed out to the 
level of its first branches, ligated, and divided. 
When, however, this vessel was turned down for 
suture to the distal aortic segment, I discovered 
that it was quite as rigid as the aorta itself. It 
buckled more or less as a lead pipe would do if 
turned down at an acute angle (Fig. 1) and it was 
obvious that this buckling would prevent all blood 
flow through the vessel. I then proceeded to try to 
free more extensively the arch of the aorta in the 
hope that it might be depressed sufficiently to per- 
mit approximation of the distal segment of the 
descending aorta to the proximal stump of the 
descending aorta or to the inferior aspect of the 
divided subclavian artery. Unfortunately, in carry- 
ing out this procedure, a tiny opening was made in 
the arch of the aorta and each time that an effort 
was made to close it, the suture cut through the 
sclerotic aortic wall and only served to increase the 
size of the rent. The bleeding could only be con- 
trolled by clamping across the aorta. Finally in 
desperation a clamp was left in place and, after the 
divided ends of the descending aorta and the sub- 
clavian artery were sutured, the chest wall was 
closed. A number of hours later the patient sudden- 
ly expired. Apparently the clamp had cut into the 
aortic wall with a fatal hemorrhage. 

In retrospect it would seem that the situation 
might have been handled successfully had we ex- 
cised a segment of the subclavian artery and used it 
as a free autogenous arterial graft for bridging the 
gap in the aorta (Fig. 1). 

CASE 2. The patient was a girl of 13, nearly fully 
grown and weighing 111 pounds. No pulsation was 
felt in the abdominal aorta, nor in the femoral, 
popliteal, dorsal pedal, or posterior tibial arteries. 
No blood pressure was obtainable in the thighs. 
Blood pressures in the right arm ranged from 180/ 
110 to 140/80, in the left from 170/80 to 170/110. 
Upon exploration on January 4, 1950 the area of 
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coarctation was found to be at the base of the arch 
directly underneath the origin of the common caro- 
tid artery. I did not believe that it was possible to 
mobilize the arch of the aorta sufficiently in a central 
direction to permit tangential clamping so that an 
attempt at repair could be carried out with partial 
obstruction to the subclavian and no obstruction to 
the carotid. If the area of coarctation were to be 
excised and an attempt made to carry out a repair, 
it was evident that the only possibility of its accom- 
plishment would involve clamping of the aortic 
arch proximal to the origin of the carotid and I felt 
that it would not be advisable to attempt a proce- 
dure which would require complete exclusion of 
both the carotid and the subclavian circulation. The 
subclavian artery was quite large, having a diameter 
of approximately 12 millimeters, and seemingly was 
adequate in length and pliability. Consequently, 
the area of coarctation was ligated and transfixed 
and the aorta was divided distally. The subclavian 
was divided just proximal to the level of the first 
branch. It seemed quite long and pliable. The 
transverse opening in the end of the subclavian 
artery was extended along the lateral side so as to 
make the stoma larger. It was turned down and 
sutured into the end of the divided descending aorta. 
There seemed to be only a little buckling of the 
subclavian at the point where it was turned down 
(Fig. 2) and the distal aortic segment pulsated well. 

At the conclusion of the operation there were good 
pulses palpable in all of the arteries of the lower 
extremities and later that day the systolic arterial 
blood pressure was found to be 160 in the arms and 
130 in the thighs. By the third postoperative day 
the blood pressure in the lower extremities was ap- 
proximately the same as in the right upper extrem- 
ity although the pulses in the lower extremities 
seemed to be becoming less vigorous. Within the 
next few days the pulses in the lower extremities 
became hardly palpable and it was feared that the 
temporary good result might be lost. The ultimate 
result has been fairly good, however, but not com- 
pletely satisfactory. When last seen on May 1, 1951 
the child had no complaints. Blood pressure was 
140/80 in the right arm, 112/80 in the right thigh, 
and approximately 115/80 in the left thigh. The 
abdominal aortic pulse was good and good pulsa- 
tions were palpable in both femoral, popliteal, and 
posterior tibial pulses though all of them were 
somewhat less full than normal. There was a weak 
right dorsal pedal pulse and none was felt on the 
left. Oscillometric values were as follows: right 
forearm 7, left 3.5; both thighs 4; right calf 4, left 
5; right ankle 4, left 3. 

CAsE 3. The patient was an 18 year old male. In 
addition to coarctation of the aorta it was evident 
from roentgenographic studies that the right sub- 
clavian artery arose on the left and passed behind 
the esophagus. Blood pressure in the right arm was 
150/86 and in the left 96/80. It was not obtainable 
in the lower extremities. No pulses were palpable 
in the lower extremities. The pulses in the right 








Fig. 3. Operative procedure carried out in Case 3. There 
seemed to be no buckling of the subclavian at completion 
of the anastomosis. 


upper extremity were weak as compared with those 
in the left. Upon exploration on February 3, 1950 
the right subclavian was found to arise from the 
descending aorta just beyond the area of coarcta- 
tion. It was necessary to divide this vessel in order 
safely to expose the area of coarctation. Except for 
this anomaly the situation was almost precisely the 
same as was found in Case 2. The area of coarcta- 
tion was situated at the base of the arch directly 
underneath the origin of the common carotid artery. 
The arch was dissected free in a central direction and 
it was possible to place a clamp tangentially across 
the arch between the origin of the carotid and sub- 
clavian arteries in such a fashion that the clamp was 
proximal to the area of coarctation and did not 
obstruct blood flow into the carotid artery. How- 
ever, the clamp was in direct proximity with the 
coarctation itself leaving no room whatsoever for its 
safe excision and repair. In this case also, therefore, 
the area of coarctation was ligated and transfixed 
and the aorta was divided distal to the area of 
constriction. A clamp was placed across the arch 
of the aorta just beyond the origin of the carotid. 
The subclavian was ligated and divided near the 
level of its first branch. The transverse incision 
across the subclavian artery was extended down the 
lateral side and the base of the artery so that 
anastomosis could in reality be carried out between 
the distal aortic segment and the depressed base of 
the subclavian rather than its end (Fig. 3). Interrupt- 





Fig. 4. Operative procedure performed in Case 4. 
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ed everting mattress sutures were used. The anasto- 
mosis was only about half accomplished when the 
patient developed obvious pulmonary edema. _For- 
tunately the operation could be concluded speedily, 
the pulmonary edema subsided promptly, and the 
patient was in reasonably good condition by the end 
of the procedure. He was digitalized immediately 
after the operation and was maintained on digitoxin 
for 1 month. 

A good result has been obtained. The pulses are 
excellent in all of the vessels in the lower extremities 
and blood pressure in the thighs is normal. When 
last seen on April 24, 1951 blood pressure was 108/84 
in the left thigh and 112/84 in the right. It was 
100/80 in the right arm. Pulses were good in the ab- 
dominal aorta, femoral, popliteal, posterior tibial 
and dorsal pedal arteries. Oscillometric values were 
as follows: right arm 3.5, left 3; right forearm 1.8, 
left 1; right thigh 10, left 7; right calf 8, left 5; 
right ankle 2, left 3. 

CasE 4. The patient was a 28 year old male. His 
femoral pulses were very faint and no pulse was felt 
in the abdominal aorta nor in the popliteal, posterior 
tibial, or dorsal pedal vessels. Upon exploration on 
June 8, 1950 a situation quite similar to that found 
in Cases 2 and 3 was found. The coarctation was 
situated at the base of the arch, almost directly 
underneath the origin of the common carotid. Again 
it was impossible to free the arch sufficiently to 
place a clamp across it in such a fashion as to 
exclude the area of coarctation for excision and 
repair. Consequently, the area of coarctation was 
ligated and transfixed and the aorta was divided 
distally. A clamp was placed across the arch just 
beyond the carotid. The subclavian was freed and 
divided near the origin of its first branch. An in- 
cision was now made in the inferior aspect of the 
subclavian at its base. The subclavian could then 
be depressed in such a way as to permit approxi- 
mation of the opening on its inferior aspect and the 
end of the descending aorta (Fig. 4). Repair was 
carried out with interrupted everting mattress su- 
tures. The open end of the subclavian was then 
closed with a continuous over and over suture which 
was brought back upon itself as a second row of 
continuous sutures and with a number of interrupted 
sutures. When the clamps were released there was 
excellent blood flow into the distal aorta. 

The patient has done very well. The blood pres- 
sure is in the neighborhood of 130/80 in both right 
upper and the lower extremities. Pulsation is excel- 
lent in the abdominal aorta, and in the arteries of 
the lower extremities. 


DISCUSSION 


It is apparent that the defect which remains 
after excision of the area of coarctation should 
be repaired whenever possible by end-to-end 
cuture of the divided aorta, or, in case the 
soarctation is situated directly at the base of 
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the subclavian, by anastomosis of the distal 
aortic segment to the base of the intact sub- 
clavian. In those cases in which such direct 
restorative procedures are not possible and in 
which it seems advisable to divide the sub- 
clavian artery and utilize it to bridge the gap, 
it is felt that the chance of success will be 
enhanced if some modification is used instead 
of simply turning down the severed subclavian 
and anastomosing it to the end of the distal 
aortic segment. Rather, except in unusual 
circumstances, it is recommended that such a 
procedure be used as was employed in our 
third and fourth cases according to which one 
performs essentially an anastomosis between 
the distal aorta and the inferior aspect of the 
depressed subclavian vessel, or, in case it is 
necessary, that an excised portion of the sub- 
clavian artery be utilized as a free autogenous 
graft. Such modifications would seem to elim- 
inate entirely or in large part the buckling of 
the subclavian artery which apparently occurs 
so commonly when the subclavian is simply 
turned down for end-to-end anastomosis and 
which, together with the resultant thrombosis 
which is so apt to follow, appears to be chiefly 
responsible for the poor results which have 
not infrequently followed use of this method. 
It would appear that the likelihood of a com- 
pletely successful outcome would be signi- 
ficantly increased by use of the modified pro- 
cedures suggested. 

The use of the subclavian artery under 
such circumstances has a number of distinct 
advantages but it has two theoretical dis- 
advantages as well. The first is concerned 
with shutting off the collateral circulation 
through the branches of the subclavian artery 
while the operative repair is being accom- 
plished. I do not know, however, of any 
reported instances of paraplegia attributable 
to such a mechanism. The paralysis in Bla- 
lock’s case was thought to be due to throm- 
bosis of the anterior spinal artery and it was 
presumed that this artery had an anomalous 
origin. Since there was a profound episode of 
circulatory collapse after the anastomosis was 
opened, it is not unlikely that this episode 
may have been at least partly responsible for 
the thrombosis. The second relates to possi- 
ble overloading of the heart as the result of the 














increased peripheral resistance consequent to 
clamping the subclavian. There can be little 
doubt that this factor was responsible for the 
heart failure in our third case. In this instance 
the right subclavian was a small anomalous 
structure arising from the descending aorta 
and had to be divided in order to permit safe 
exposure of the area of coarctation. When the 
left subclavian was clamped in addition, the 
entire output of the heart was delivered into 
the two carotid arteries with resultant devel- 
opment of a transient episode of alarming 
pulmonary edema. Fortunately the patient 
survived this episode. Regarding all the other 
cases in which a normal right subclavian has 
been left open during the procedure, I know 
of none in which pulmonary edema and heart 
failure have resulted from clamping the left 
subclavian. 

In cases such as are being considered the 
operator is confronted with the necessity of 
choosing between the use of the subclavian 
and the use of a preserved homologous graft 
or an autogenous venous transplant. Al- 
though autogenous veins could be employed 
successfully, I feel sure, they have not been 
used in such circumstances as far as I know, 
undoubtedly because of the difficulty of secur- 
ing readily a venous segment of suitable size. 
Gross has reported good results with the use 
of homologous aortic grafts. It is known that 
homologous vascular transplants do not sur- 
vive as living structures but undergo some 
destruction and replacement by the host. It 
is known, however, that they may function 
well over a period of time. Nevertheless, it is 
obvious that observations in animals and man 
will have to be made over long periods of time 
before the question can be settled whether 
they will continue to function in a satisfactory 
manner indefinitely or whether they will ulti- 
mately give difficulty because of calcification 
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and degenerative changes. The principal ad- 
vantages of the use of the subclavian artery 
instead lie in the ready availability of this 
vessel and in its autogenicity. 


SUMMARY 


There have been presented several modi- 
fications which it is believed will increase the 
likelihood of success when the left subclavian 
is utilized for re-establishing aortic continuity 
after operative excision of the area of coarc- 
tation. 
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A FOUR YEAR GRADED 
RESIDENCY 


FOUR year graded residency in general 
surgery is not merely four years of 
training after an internship, nor does 

it denote a prescribed and rigid program of 
activities. It is regrettable that the only two 
components in a residency which can be meas- 
ured are the number of operations performed 
and the duration of the training period. The 
intangible factors of a residency are more sig- 
nificant, although harder to evaluate. These 
include: (1) the professional competence and 
the integrity of the senior staff, and their 
ability and willingness to teach; (2) the re- 
sponsibility given the resident; (3) the atti- 
tude of enquiry pervading the service; (4) the 
opportunities afforded the resident for study, 
investigation, and teaching. 

The complexities of modern surgery make 
four years after internship the minimal period 
for adequate preparation for the practice of 
general surgery. This is evident when one 
thinks of the rapid expansion of knowledge in 
such subjects as anesthesia, bacteriology, 
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physiology, chemotherapy, and _ biophysics, 
all of which influence the care of the surgical 
patient. Cope has recently pointed out that 
for the past fifty years the time required for 
educating a surgeon has grown steadily longer. 
It is not the desire of anyone to extend this 
upward gradient, but at present it would be a 
fatal error to attempt to shorten it. 

The best way to train a surgeon today is by 
means of the residency system. The acquisi- 
tion of technical skill can be accomplished in 
only one way, and that is by performing op- 
erations. No amount of assisting at operations 
can ever offer satisfactory training in surgery. 
Everyone in this country agrees that a candi- 
date should have adequate operative expe- 
rience before he is certified by either the 
College or the Board. The variety and mag- 
nitude of operations he has performed are 
more important than the actual number. 
Consequently one requisite of a four year 
graded residency is that the trainee perform 
a wide variety of major operations numbering 
at least three or four hundred. 

The American Board of Surgery is wise to 
interpret the term “general surgery” in a 
comprehensive manner, and to expect can- 
didates to have a knowledge of the basic prin- 
ciples used in the treatment of fractures, acute 
trauma, head injuries, as well as familiarity 
with the more common procedures in plastic, 
gynecological, orthopedic, and urological sur- 
gery. The Board’s booklet states “A pre- 
scribed amount of time need not be spent in 
these subjects. One full year may be spent in 
a surgical specialty, or experimental surgery 
or research, or work of such a character that 
the relation of the basic sciences to surgery 
is emphasized.” Here again considerable lati- 




















tude is encouraged, because one trainee may 
have a flair for experimental work, another for 
pathology, a third for biochemistry. A well 
planned training program is sufficiently elastic 
to accommodate these individual preferences. 
The importance of formal courses in the basic 
sciences has been overemphasized by insisting 
that the trainee spend a full year in such work. 
The writer deplores this tendency and feels 
that instruction in the basic sciences, par- 
ticularly pathology, should be an integral part 
of the clinical training. 

The evaluation of surgeons should be done 
by surgeons. A knowledge of the qualifica- 
tions of the senior staff is absolutely essential 
before a teaching program can be accepted. 
Not only the experience and operative ability 
of the upper staff, but their ethical behavior, 
character, and eagerness to teach younger 
men must be critically examined and weighed. 
No residency is worth consideration unless the 
senior surgeons have “the will to teach” and 
give the time required to do so. The rich 
rewards which accrue to the teacher and the 
durable satisfaction of training a group of 
younger surgeons are being appreciated by 
scores of older surgeons today. 

The most important single factor in the de- 
velopment of a surgeon is the delegation of re- 
sponsibility to him. This applies to the entire 
care of the patient, and not merely to the per- 
formance of operations. One cannot empha- 
size too forcefully the essential importance of 
giving the trainee steadily increasing respon- 
sibility for the management of surgical pa- 
tients. A definite number of beds should be 
allocated to the resident. No amount of fac- 
tual knowledge can be a substitute for the 
ability to make decisions. So long as the major 
decisions concerning the patient are made by 
the senior surgeon, the trainee will be a weak- 
ling. A young surgeon becomes self-reliant 
and safe only by being given the necessity of 
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making decisions. This does not mean a total 
lack of supervision. Guidance should always 
be available. Regardless of whether one has a 
pyramidal or vertical system of progression in 
the residency, it is imperative that each suc- 
ceeding assignment provide the trainee with 
increasing responsibility. Neither system 
should be completely inflexible since individ- 
uals vary in the rate of their development. 

An attitude of enquiry must always pervade 
surgical practice if our science is to continue 
to grow. The enormous advances in surgery 
in the past five decades are the fruits of this 
spirit of enquiry. The possession of an in- 
quisitive approach to surgical work does not 
mean that every assistant resident put in time 
in an experimental laboratory, but does mean 
that every chief should instill a thoughtful, 
enquiring attitude into every trainee. This is 
the fundamental precursor to study, research, 
resourcefulness, and discovery. It is an in- 
dispensable milieu for every service which is 
developing young men, and consequently 
there must be facilities and time set apart for 
these activities. No series of formal lectures 
or didactic reviews can take the place of an 
attitude of enquiry. 

Every four year graded residency should 
allow the house staff time and facilities for 
study. A valuable part of many programs is 
the custom of sending an assistant resident to 
visit other surgical clinics. The question of 
research constantly arises when planning a 
residency. Much lip service is given to the 
idea of having every trainee spend a period 
“in research.” Actually, most of such time is 
wasted, for only the exceptional individual 
has real interest in experimental work. Pro- 
vision should be made for such persons, but it 
is a mistake to insist that every aspirant to 
the American Board of Surgery diploma must 
spend six months or a year “‘in research.” Far 
more practical is experience in teaching. 
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Every senior resident should be called upon to 
instruct his younger men on rounds and in 
conference. This is the surest way of being 
certain that the resident is well versed in the 
theory and practice of surgery. 

It is clear from the foregoing that the con- 
cept of a four year graded residency is pri- 
marily the type of residency one finds in a 
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hospital associated with a large university 
medical center. The fulfillment of this con- 
cept depends primarily upon the attitude of 
the senior staff and upon the availability of 
the necessary service cases. It is only occa- 
sionally realized in those hospitals which are 
not connected with universities. 
WaRFIELD M. Firor. 
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was printed originally as a section in the 

Oxford Loose-Leaf Medicine. It is a concise, 
readable, and clearly presented discussion of some of 
the most useful aspects of electrocardiography. For 
the most part, the author avoids lengthy discussion 
on controversial issues by simply referring the reader 
to the literature. Some cardiac physiologists will, 
no doubt, take exceptions to Dr. Rosenbaum’s dis- 
cussion on the circus rhythm theory and its relation- 
ship to auricular flutter and fibrillation. 

The illustrations are not numerous, but those pre- 
sented are well chosen and clearly demonstrate the 
point in question. 

In several instances, the electrocardiographic pat- 
terns are clarified by means of simultaneously re- 
corded venous pulse tracings. The correlation be- 
tween unipolar limb leads, precordial leads, and heart 
position is well presented. The importance of the 
precordial leads is again emphasized by the author’s 
excellent discussion on intraventricular block and 
ventricular hypertrophy. 

This book will be valuable to the beginner and also 
to the physician who desires to review the older and 
particularly the more recent concepts of electro- 
cardiography. Joun A. Mart. 


Tvs small volume Clinical Electrocardiography! 


N reviewing Dr. Smith’s excellent manuscript 
Plastic and Reconstructive Surgery; A Manual of 
Management? I am deeply aware of a responsibility to 
discharge, both toward a book and, even more im- 
portant, toward its author. For Ferris Smith is a 
surgeon whose stature, in my opinion, can be quali- 
fied only by the definitive “great.” He is, in the 
truest meaning of the word, a great man, a great 
operator, a great teacher. With sincere admiration 
this review is presented not as a criticism but as a 
tribute affectionately subscribed to my former 
“Chief.” 

For his book Dr. Smith has drawn upon more 
than 35 years of rich and diversified experience in 
plastic surgery to present the profession with a 
masterpiece. As conservative as he is competent, he 
emphasizes throughout his creed, ‘“Time is the friend 
of both the surgeon and the patient.”” He has made 
no attempt to delineate all the methods possible for 

ICLINICAL ELECTROCARDIOGRAPHY. By Francis F. em 
M.D. Edited by Henry A. Christian, A.M., LL.D 
Sc.D. (Hon.), N.AC.P., Hi Hon., PROP (Con) DSM (AMAS. 


New York: Oxford University Press, 1950. 
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the correction of many different deformities. Rather, 
his is a selective presentation of those basic and 
time-tested principles which best acquit the surgeon 
of his duty and produce results mutually satisfac- 
tory to the patient and the doctor. In its essence the 
book is a guide. It is slanted not toward the novice 
but toward the man with a considerable background 
of understanding. The “don’ts,” as the author him- 
self points out, are just as important as the “‘do’s.” 

Chapter 1, ‘captioned “General Considerations,” 
has exceptional merit. It should be read and reread 
by everyone whose interest lies in plastic surgery. 
Chapter 2, “Clefts and Fractures of the Face,” very 
ably covers the special problems which arise in this 
field. To make this chapter complete, Dr. Smith has 
sought the assistance of his capable colleagues, 
Brigadier General Leigh C. Fairbank and Colonel 
Roy A. Stout, Dental Corps, U. S. Army, and Dr. 
P. C. Lowery. 

Chapter 3 takes up the treatment of the severely 
burned patient. To augment his own knowledge of 
how to deal with various types of burns, the author 
has called upon Dr. Henry J. Lange, Dr. Kenneth 
N. Campbell, and Dr. Frederick A. Coller to con- 
tribute supplementary material. Dr. Smith advo- 
cates early skin grafting to replace skin losses, and 
recommends the use of homografts only as a life- 
saving measure. 

Chapter 3 discusses also, quite adequately, man- 
agement of infections of the head and neck. Although 
chemotherapy has lessened such infections, it is still 
important that the surgeon know what strategy to 
follow in the event they do occur. 

In subsequent chapters, the author touches upon 
prosthetic appliances of several types, explaining 
their indications and limitations; various plastic 
surgical procedures, with specific illustrations; the 
ear deformity, with a graphic description of the oper- 
ations for partial and total loss; divers lip deformi- 
ties and sound measures for their correction. 

The chapter on meloplasty is particularly well 
written and informative. The swinging or transposi- 
tion of large flaps of skin from adjacent areas to re- 
pair defects is accomplished with extraordinary 
skill by Dr. Smith, who is undoubtedly one of the 
best long range planners in the field of plastic surg- 
ery. Similarly comprehensive are the sections de- 
voted to blepharoplasty (including tattooing of the 
cornea) and rhinoplasty. 

The remaining chapters on cervicoplasty, the 
trunk, and extremities constitute a most instructive 
discourse on many specialized procedures. In all his 
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work the author continues to stress the premise that 
a second deformity should not be created in the 
reparation of the original one. 

In conclusion it is my belief that this is one of the 
finest texts on plastic and reconstructive surgery 
ever published. It is in effect the mature chronicle in 
capsule form of Ferris Smith’s full life: a life dedi- 
cated to earnest endeavor, self-criticism, and unre- 
lenting search for techniques which better meet the 
surgeon’s entire obligation to his patient. On the 
reading agendum of everyone doing surgery of any 
nature, this book is a “‘must.” C. R. STRAATSMA. 


ig’ his introductory remarks to Bone and Joint 
Diseases! the author, J. Vernon Luck, states his 
intent to bring the laboratory and the clinical ap- 
proach closer together. This 640 page volume does 
just that and complies with the subtitle as fully 
describing the pathology correlated with roentgeno- 
logical and clinical features. 

As one reads through this book he is imbued with 
a feeling that he is personally present in the lecture 
hall listening to the author’s informal presentation 
that may well have been tape-recorded, transcribed, 
and subsequently published without too much edit- 
ing. It is not a vade mecum for the roentgenologist 
or the pathologist but it is a complete reference book 
for the general practitioner, the general surgeon, and 
the orthopedic surgeon, 

There are 21 chapters in all, and practically every 
condition that could be included under the category 
of bone and joint diseases can be found in this book. 
A full bibliography appears at the end of each chap- 
ter and these merit some revision to include some of 
the more recent authoritative references. The 703 
illustrations are well chosen and exceptionally well 
reproduced. The generous use of 21 natural color 
plates materially enhances the attractiveness and 
value of the book. In too many instances, however, 
the legends are inadequate or poorly written. More 
attention might have been given by the publishers to 
insert the illustrations nearer their appropriate place 
in the text and the entire book, especially the bibli- 
ography, shows the lack of a thorough proofreading. 

Chapter 1 on the normal skeletal system, chapter 
15 on extraskeletal calcification and ossification, and 
Chapter 18 on benign tumors of bones are especially 
well done. Chapter 19 on malignant primary tumors 
of bones also presents a complete and up-to-date 
survey of the subject under discussion. 

NorMaAN L. HicInBoTHAM. 


HE three volume Anatomie clinique et opéra- 
toire® contains 2,616 pages with 2,657 text illus- 
trations. It aims to be a synthesis of information for 
both student and practitioner, combining in the con- 
sideration of each region and part topographic and 
IBONE AND Jornt DISEASES; PATHOLOGY CORRELATED WITH 
ROENTGENOLOGICAL AND CLINICAL FEATURES. By J. Vernon 
Luck, M.D., M.S. (Ortho.), F.A.C.S., F.I.C.S. Springfield, IL: 
Charles C Thomas, 1950. 
2ANATOMIE CLINIQUE ET OPERATOIRE. By J. Maisonnet and R, 
Coudane. Vols. 1, 2, and 3. Paris: G. Doin & Cie., 1950. 
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descriptive anatomy, practical essentials of physiol- 
ogy and pathology, surgical approaches, the anat- 
omy of specific surgical procedures and the like. 
Most of the figures are line drawings, newly pre- 
pared for this publication. All these figures are well 
drawn, instructive illustrations. The text is written 
in clear and direct style. 

In keeping with their design to make the treatise 
practical, the authors have deliberately imposed cer- 
tain limitations. Bibliographic references are 
omitted, as are matters of insignificant value for 
clinical application. They describé in each instance 
a single operative procedure, the one which in their 
opinion is the simplest and the most generally ap- 
plicable. The work should prove useful to the 
French-reading student and practitioner for quick 
review of the applied anatomy of a region. 

HAROLD CUMMINS. 


HE book Untersuchungstechnik des Chirurgen* 

aims to give a survey of the methods of surgical 
diagnosis and is arranged according to different func- 
tional systems of the body. It includes a wide range 
of subjects, for example, palpation, auscultation, 
sternal puncture, a large number of laboratory tests 
including study of the blood picture, estimation of 
alcohol in the blood, and bacteriologic and serologic 
tests, e.g., blood culture and Frei’s test for inguinal 
lymphogranuloma. Electrocardiography and bron- 
choscopy are taken up as well as a number of radio- 
diagnostic methods including myelography, hepa- 
tolienography and arthrography. 

When such an extensive and heterogeneous mate- 
rial is crowded into 300 pages, each subject can only 
be allowed a very limited space and a schematic 
representation. There is no room to describe sources 
of error, possible difficulties in interpretation and so 
forth. For example, only 3 pages are given to the 
chapter on testing of renal function. Mentioned here 
are the Volhard specific gravity test, the potassium 
iodide test, the indigo carmine test, measurement of 
blood pressure, estimation of nonprotein nitrogen, 
estimation of lowering of the freezing point in serum 
and Rehn’s acid-alkali test but nothing is said of the 
tests of later date. 

Naturally it is impossible for such an extensive 
study to be up-to-date in every point. It is still 
difficult in Germany to get hold of literature from 
other countries. This is probably why some of the 
important modern discoveries, like the Rhesus blood 
factor, are not mentioned. Nor, for example, is any- 
thing said of the necessity of supervising the sodium 
chloride balance after operation. 

Despite the condensed style of the book, it con- 
tains many observations and criticisms of interest, 
especially as regards the practical side of surgery. 
Therein and in the fact that it is a concentrated and 
comprehensive work of reference lies the value of this 
book. Erik Moser. 


3UNTERSUCHUNGSTECHNIK DES CHIRURGEN. By Paul Rostock. 
Stuttgart: Georg Thieme, 1950. 














O the British medical student and medical 

graduate and particularly to the alumnus of 
Guy’s Hospital Hilton’s lectures on Rest and Pain’ 
are a medical classic. To the American student the 
names of Hunter, Hilton, and Hugh Owen Thomas 
too often represent only shadowy figures of the past, 
of whose teachings they have only second or third- 
hand knowledge. E. W. Walls, Professor of Anatomy 
in the University of London, Elliott E. Philipp, 
Demonstrator in Anatomy at Middlesex Hospital 
Medical School, and H. J. B. Atkins, Director of the 
Department of Surgery of Guy’s Hospital have done 
us a service by reprinting in an attractive form 
Hilton’s lectures on Rest and Pain and including a 
concise and well written chapter which brings Hilton 
to life as a vigorous and aggressive proponent of the 
surgical principles for which he is best known. They 
have also included at the end of each lecture a brief 
appendix comparing Hilton’s teachings with modern 
concepts and present day practice that “the reader 
may appreciate fully the logical working of his mind 
and the accuracy of his observations.”’ At the close 
of the volume they have added a biographical index 
with “thumb nail” sketches of Hilton’s most dis- 
tinguished contemporaries. 

In 1828 Hilton, after 4 years as a student and at 
the age of 23, was appointed Demonstrator in 
Anatomy at Guy’s Hospital and continued in that 
position for 10 years. His interest in anatomy as a 
student ‘“‘and the meticulous care with which he 
performed his dissections earned for him the sobri- 
quet of ‘Anatomical John’.” 

It was this intensive study of anatomy and his 
constant effort to explain clinical observations on the 
basis of anatomical facts that formed the ground 
work of his surgical teaching. “It was not enough to 
investigate the minute anatomy of parts, but his 
interest was such that his inquiring mind ranged over 
the purpose of their disposition, and in this way he 
came to examine the nerve supply to joints, to the 
muscles activating those joints, and to the skin lying 
over them. He realized that there must be some 
purposive relation in the fact that all these struc- 
tures were supplied by branches of the same nerve, 
and he came to appreciate that where the joint was 
inflamed the nerves were stimulated and not only 
gave referred pain to the skin over the joint, but also 
caused the muscles controlling the joint to go into a 
spasm, thereby protecting the joint from further in- 
jury because of the immobilization that the spastic 
muscles occasioned. So fundamental was the impor- 
tance of this observation that it is known now as 
“Hilton’s law.” 

The essential philosophy of Hilton’s teaching he 
expressed very clearly in his discussion on inflamed 
joints in Lecture VII, and at the close of Lecture 
XIV: “I may remind you that when a joint becomes 


IREST AND Pan. By rae Hilton, F.R.S., F.R.C.S. Edited by 
E. W. Walls, M. oy Ch.B ~e Sc., and Elliot E. Philipp, M.A., 

-B., B.Chir., M.R.C. oe M.R.C.0.G. in collaboration with 
H. J. B. Atkins, D.M., M. ‘Ch., F.R.C.S. Philadelphia, London, 
Montreal: J. B. Lippincott Co., 1950. 
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inflamed, it is painful and difficult of movement; it 
becomes involuntarily fixed by Nature’s own proc- 
ess, thus securing comparative rest to the interior of 
the joint. Indeed, we may lay it down as an axiom 
that Nature instinctively renders an inflamed joint 
comparatively fixed and flexed.”’ And “By regarding 
this subject of physiological and mechanical rest in 
what I conceive to be its proper professional light, 
the surgeon will be compelled to admit that he has 
no power to repair directly any injury. It will induce 
him to acknowledge, in all humility, that it is the 
prerogative of Nature alone to repair the waste of 
any structure. He will thus realize that his chief duty 
consists in ascertaining and removing those impedi- 
ments which obstruct the reparative process, or 
thwart the efforts of Nature, and thus enable her to 
restore the parts to their normal condition.” 
Today the surgeon can go farther in aiding the 
reparative process than he could 100 years ago but 
he must still rely on nature “‘to restore the parts to 
their normal condition,” and he must still rely upon 
rest as his most powerful ally. A careful reading of 
these interesting lectures will help him to realize 
anew upon how sound a basis this important thera- 
peutic measure rests. Sumner L. Kocn. 


Se small volume Introduction to Surgery? now 
in its second edition may well become one of the 
classics in surgery. It is not a textbook in the usually 
accepted sense of the word but contains the hard 
core of truth and basic facts upon which a solid 
surgical knowledge may be built. It is unequalled as 
an introductory course to a more intensive study. 
Its main and insistent emphasis is that the surgeon 
must know the healing of wounds and infections. 
MIcHAEL L. MAson. 


Sh second edition of Psychosurgery’ is a distinct 
improvement over the first edition. The explana- 
tory introduction will give one somewhat of an in- 
sight into the general make-up of the book, in that it 
is written with the characteristic, optimistic enthusi- 
asm so noticeable in all of Freeman’s, and to a great 
extent in Watt’s writing. 

The chapters on the normal and damaged frontal 
lobes, while far from complete from the anatomic and 
physiologic standpoints, are descriptive of much of 
our present knowledge and sufficiently inclusive to 
warrant careful reading. Chapters 25, 26, and 27 on 
the functions of the frontal lobes add a physiologic 
touch to the ones on the normal and damaged frontal 
lobes. 

The description of the operative technique is 
somewhat dramatic and dogmatic. The neurologic 
surgeon reading these chapters will be amused by the 
window dressing and the alibi for the need of having 

2INTRODUCTION TO SURGERY. By Virginia Kneeland Frantz, 
M.D., and Harold Dortic Harvey, M.D. 2d ed. New York: 
Oxford University Press, 1951. 

SPSYCHOSURGERY; IN THE TREATMENT OF MENTAL DISORDERS 
AND INTRACTABLE Pain. By Walter Freeman, M.D., Ph.D., 
F.A.C.P., and James W. Watts, M.D., F.A.C.S., F.LC.S. 2d 
ed. Springfield, Ill.: Charles C Thomas, 1950. 
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a neurologist in attendance or as an assistant in the 
operation. The description of the technique is, how- 
ever, sufficiently clear to give an understanding of 
the operative procedures. The nonsurgeon will per- 
haps be impressed by the theatrical description. The 
description of the transorbital lobotomy by Walter 
Freeman is good from the technical and explanatory 
standpoint. The characteristic Freeman drama is 
quite noticeable in discussion and description. The 
surgeon will shudder, and rightly so, at the thought 
of cerebral surgery becoming an office procedure 
in the hands of the usually, very unsurgical psychi- 
atrist. 

In regard to the preoperative and postoperative 
management, both of these sections should have been 
done with greater detail. The authors divide their 
operations into four groups; minimal, in which the 
upper quadrants are spared; standard, in which the 
white matter is severed in the plain of the coronal 
suture; radical, in which the white matter is severed 
6 to 14 millimeters posterior to the sphenoidal ridge 
with stab incisions into the gray, medially and ante- 
riorly, and finally the, transorbital procedure as 
advocated by Freeman. The minimal operation is 
used in the elderly, depressed patient, whereas the 
standard operation is used in the average involu- 
tional or obsessive psychotic. The radical operation 
is used in the advanced case or advanced psychotic, 
or as a secondary operation after the minimal or 
standard procedure has failed. The complications 
and the sequels of prefrontal lobotomy are discussed 
rather frankly with no apparent attempts at excusing 
or alibing such complications. 

The chapters on observations on the operating 
table and on “The Patient Comes Home,” impress 
one on first reading as being too fictional for scien- 
tific soundness. However, careful reading and case 
study will reveal a great deal of valuable information 
in these chapters. The trend throughout the entire 
book is one of drama, but one cannot escape the fact 
that this volume represents a study of 623 patients, 
who have been operated upon, with rather frank 
though optimistic expressions of the results. The 
studies are moderately detailed, both as to normal 
and pathologic physiology and as to postoperative 
pathologic studies. 

Freeman and Watts can be credited or blamed, in 
accordance with one’s beliefs, with the introduction 
and advancement of prefrontal lobotomy in this 
country, both for treatment of psychosis and for 
other conditions such as intractable pain. Their 
observations have been recorded and described in 
this book. Individual studies reported in mono- 
graphs may furnish more detailed information for 
certain aspects, but coverage of this field as a whole 
is good in this edition. 

If there were any typographical or reference 
errors in the text, their presence was missed by 
the reviewer, who recommends its reading by all 
interested in the subject, with the suggestion that it 
be read and evaluated with reservations. 

Davip CLEVELAND. 
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N the preparation of the textbook Lehrbuch der 
Geburtshilfe’ for medical students and general 
practitioners the author drew not only upon his per- 
sonal experience but also upon the teachings of other 
authorities. The book follows the pattern of most 
textbooks as regards the distribution of subjects. 

There are several points with which one would 
take issue. A few pages and illustrations are devoted 
to external pelvimetry in spite of the fact that it has 
definitely been proved that external pelvic measure- 
ments are entirely unreliable. Likewise, there is no 
point in describing and illustrating the instrumental 
determinations of the conjugata vera because this 
procedure is both painful and inaccurate. Unlike the 
author, I do not believe there is any place for the 
Braxton Hicks version in the treatment of placenta 
previa. More space should be devoted to the Rh 
factor and erythroblastosis. The illustration showing 
the Walcher position should be omitted from the 
second edition because it has been proved by roent- 
genographic means that the Walcher position, which 
is most uncomfortable, is not even helpful. In some 
illustrations which show intrauterine manipulations, 
the hands are not gloved. 

Burger pays tribute to his Hungarian compatriot 
Semmelweis by devoting 5 pages of the book to Sem- 
melweis’s desperate efforts to convince his colleagues 
in Vienna that his ideas concerning the care and 
prevention of puerperal sepsis were correct. 

At the end of the book is an extensive bibliography 
arranged by subject. Unfortunately very few recent 
papers have been included, most likely because the 
author did not have access to them. 

In spite of the aforementioned criticisms, this 
book is one of the foremost textbooks of obstetrics in 
any language. It will undoubtedly prove to be very 
popular in German-speaking countries because it is 
written in simple clear language, the advice given is 
practical and based upon the author’s very extensive 
experience, the illustrations are abundant, beautiful 
and most instructive, and many are in color. The pa- 
per is sturdy and the type is clear. The author is to 
be complimented on his achievement. 

J. P. GREENHILL. 


6, has only to read the foreword by Evarts 
Graham to the volume Surgical Forum; Pro- 
ceedings of the Forum Sessions Thirty-Sixth Clinical 
Congress of the American College of Surgeons, Boston, 
Massachusetts, October, 19507 and the preface by 
Owen Wangensteen to realize what it offers—a broad 
and comprehensive view of what surgeons, particu- 
larly the younger group of surgeons, are thinking, 


1LEHRBUCH DER GEBURTSHILFE. By Prof. Dr. Karl Burger. 
Berlin, Goettingen, Heidelberg: Springer-Verlag, 1950. 

2SuRGICAL FoRUM; PROCEEDINGS OF THE Forum SESSIONS 
Tarrty-SixtH CLINICAL CONGRESS OF THE AMERICAN COLLEGE 
oF SURGEONS, Boston, MASSACHUSETTS, OCTOBER, 1950. Surgi- 
cal Forum Committee: Owen H. Wangensteen, M. D., F.A.C.S., 
Minneapolis, Chairman, Warren H. Cole, M.D., F.A.CS., 
Chicago, Robert E. Gross, M.D., F.A.C.S., Boston, "Michael : 
Mason, M.D., F.A.C.S., Chicago, Carl A. Moyer, M.D., F.A.C.S., 
Dallas, I. S. Ravdin, M.D., F.A.C.S., Philadelphia. Phila- 
delphia, London: W. B. Saunders Co., 1951. 
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working at, achieving in the effort to improve sur- 
gical procedures, to develop new lines of endeavor 
and to place them on a sound basis of experimental 
and clinical experience. 

A glimpse at the table of contents and its sub- 
divisions indicates how wide a field is represented: 
surgery of the lungs and esophagus; surgery of the 
stomach; surgery of the peritoneum, small and large 
bowel and pancreas; surgery of the liver and bile 
ducts, porto caval anastomosis and kidney; cardiac 
surgery; blood vascular system and blood flow; 
neurosurgery; wounds and wound healing, tissue 
transplantation, antiseptics and antibiotics; water, 
electrolytes, protein, preoperative and postoperative 
care, fat metabolism, nutrition and skin preparation; 
blood transfusion, coagulation, shock and hemor- 
rhage; malignancies and endocrines; anesthesia. 

Altogether there are 165 papers and abstracts, 
many of them illustrated and with references. To- 
gether they form an almost encyclopedic reference 
book of the stimulating and thoughtful work and ef- 
fort that are being carried on in the surgical labora- 
tories and clinics of America today. 

SUMNER L. Kocu. 


ARTS 3 and 4 of the monumental Lehrbuch der 

Roentgendiagnostik! (textbook of roentgen diag- 
nosis) by Schinz, Baensch, and their colleagues fully 
confirm the expectations aroused by the appearance 
of Parts 1 and 2 already reviewed in these pages. The 
4 parts constitute the first and second volumes of this 
encyclopedic textbook. 

The 2 parts before us conclude the material on 
bones and joints. These skeletal considerations began 
in Parts 1 and 2 with the basic considerations of the 
roentgen rays, roentgenography, fluoroscopy, and 
roentgen symptomatology of the normal and patho- 
logic skeleton. The subject of fractures and fracture 
healing was developed at considerable length. Asep- 
tic necroses, toxic osteopathies, inflammatory dis- 
eases of bone, and congenital lesions of bone were 
discussed in great detail. Part 3 consists of sections 
on benign and malignant bone tumors, metastatic 
bone lesions, malformations, vitaminic disease of 
bone, disturbances of growth, hormonal bone dis- 
ease, and joint lesions. Part 4 consists of more than 
500 pages, 120 pages on the spine and 240 pages on 
the skull, the last 40 pages being devoted to the jaws 
and teeth. The various soft tissues of the body, gas 
infections, calcifications, and vascular visualization 
come in for adequate attention. Part 4 ends with a 
section on foreign bodies and their localization. An 
excellent and most useful tabulation on the differ- 
ential diagnosis of bone diseases is also included. 

Altogether in the 4 parts we have nearly 1,500 
pages devoted to the study of the bones and joints, 
including the very complete special sections on the 
spine and skull. The illustrations are beautiful, pre- 


1LEHRBUCH DER ROENTGENDIAGNOSTIK. By H. R. Schinz, 
W. E. Baensch, E. Friedl, and E. Uehlinger. Parts 3 and 4, sth 
= Stuttgart: Georg Thieme; New York: Grune & Stratton, 
nc., 1951. 
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senting a wealth of roentgenographic detail rarely 
seen, and are of uniformly good quality. 

The authors have made a conspicuous effort to 
include the American and English literature in the 
extensive bibliographic references. There is so much 
to praise in this work that it seems futile to offer the 
few criticisms which might be made. This is a most 
ambitious work. Three more large volumes are prom- 
ised, presumably in 6 more parts. An English trans- 
lation is in process, the first volume being promised 
for publication in late summer of 1951. To see this 
book means to want to possess it. Nearly every 
medical practitioner will find it a valuable reference 
work, and it seems likely to become a necessity for all 
radiologists and orthopedists. James T. Case. 


lie a little less than 200 pages of Die Entzuen- 
dungsbestrahlung? the author has offered an analy- 
sis of the foundations of radiation therapy of inflam- 
matory lesions. A careful assay has been made of the 
effect of the roentgen rays on the common inflamma- 
tory processes from the standpoint of physical- 
chemical changes; the blood vessels, the cells of 
exudates, the mesenchyme and various ferments; the 
inflaramatory process; the effect of irradiation on the 
resistance mechanism of the body; reaction of the 
organism, including antibacterial blood and serum 
reactions, the reticuloendothelial system, protein 
bodies, the blood picture, and the vegetative nervous 
system. Experimental inflammations and general 
clinical application of radiation to inflammations are 
then fully discussed. The second half of the book is 
devoted to special sections on the relation of roent- 
gen radiation and chemotherapy; the inflammations 
of the skin, lymphatic tissues, glandular organs, in- 
flammatory processes in the mouth, nose, nasal 
sinuses, eyes and ears; inflammatory lesions of bones 
and joints; then the thorax, vascular system, urinary 
apparatus, and finally gynecologic inflammatory 
processes, inflammations of the central and peri- 
pheral nervous systems; abdominal inflammations 
and tuberculosis are considered. The author carefully 
differentiates the lesions in which radiation is helpful 
and the conditions in which associated chemothera- 
peutic and antibacterial means are needed. 
: James T. Case. 


HE monograph Abdominal Distention and Intes- 
tinal Activity Following Laparotomy’ is a detailed 
study of this subject, principally from a radiologic 
standpoint. Many American surgeons and radiolo- 
gists may disagree with the introductory premise 
that radiological examination of abdominal compli- 
cations in the postoperative period after laparotomy 
is characterized by uncertainty and is little used due 
to the fact that the regular roentgenological picture 
in this period is insufficiently known. 
2Dr—E ENTZUENDUNGSBESTRAHLUNG. By Dr. Med. Habil. R. 
Glauner. 2d ed. Stuttgart: Georg Thieme; New York: Grune 
& Stratton Inc., 1951. 
SABDOMINAL DISTENTION AND INTESTINAL ACTIviTy FOLLOw- 
ING Laparotomy. By Andreas Hyer. (Published in the Acta 
Radiolo gica Supplement 83.) Oslo: Nationaltrykkeriet, 1950. 
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The monograph comprises 12 chapters, the first 5 
deal with the composition and formation of intestinal 
gases, intestinal peristalsis, and the x-ray study of 
the normal abdomen and bowel motility in health. 
The remaining chapters deal with the author’s own 
study of 186 patients, 125 of whom were operative 
and 61 controls subjected to detailed study. The op- 
erative cases were limited to those for hernia, appen- 
dicitis, and gynecological procedures. In none of the 
cases were there any complicating factors in the 
postoperative course. 

Roentgenologically, distention in the normal post- 
operative patient reaches its maximum on the first 
and second postoperative days, subsiding on the 
third day, and is principally resultant from oper- 
ative trauma and aerophagy. The postoperative gas 
is almost entirely limited to the large bowel, that 
noted in the small bowel being negligible. Pneumo- 
peritoneum was noted in 15 per cent of the patients, 
and these seemed to suffer gas pains more frequently 
than did those in which it was not noted. 

The passage of the contrast meal through the 
postoperative intestinal tract showed gastric emp- 
tying to be normal after the first day. Transit 
through the small bowel was normal by the second 
or third days, but a delay persisted in the passage of 
the meal through the colon for a period of 3 days in 
all groups of patients. 

It is concluded that the roentgenological demon- 
stration of abdominal distention is far superior to 
the clinical examination. The results of study indi- 
cate a uniformity in the x-ray findings in postoper- 
ative distention which are well defined and generally 
differ quite sharply from those seen in intestinal ob- 
struction. 

The investigative work is well controlled and the 
conclusions seem sound. It will be found of interest 
to the radiologist and particularly those surgeons 
who work without the aid of a competent radiological 
department. Cuartes W. McLAUGHLIN, JR. 


a additional text on the principles and treat- 
ment of diabetes mellitus! would be superfluous 
did it not, as stated by Dr. Frederick M. Allen in his 
foreword to this volume, provide a needed addition 
to the weight of authority against wrong doctrines. 
In this book it is emphasized that diabetes is a con- 
trollable disease. Therapeutic objectives include 
restoration, as nearly as practicable, of a normal 
physiologic state with freedom from hyperglycemia, 
glycosuria, hyperlipemia and hypercholesterolemia, 
and the prevention of complications. Practical 
measures outlined include the simplified food ex- 
change system recently adopted by the American 
Diabetes Association. The importance of total calor- 
ies in planning diets in order to reduce obese and to 
fatten thin patients is stressed, and it is pointed out 
that uniformity of an adequate diet from day to day 
is the most important feature of dietary treatment. 


IDIABETES MELLITUS, PRINCIPLES AND TREATMENT. By 
Garfield G. Duncan, M.D. Philadelphia and London: W. B. 
Saunders Co., 1951. 
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The weighing of the food in uncomplicated cases is 
believed rarely necessary. Complications of diabetes 
receive ample discussion. Pertinent references are 
listed at the end of the various chapters. This book, 
up-to-date, practical, clearly written and relatively 
brief, is one of the best on the subject; it will be of 
value to every one who has an interest in diabetes. 
WALTER H. NADLER. 


HE second edition of Larsell’s neuroanatomy 
text? is so largely revised and enlarged as to con- 
stitute a new work. It is a much better one than the 
previous edition. The content has been extended to 
bring it in line with the more usual neuroanatomy 
course, noteworthy being a concise introductory 
account of the gross anatomy of the brain and spinal 
cord. The chapter on development has been in- 
creased from 10 pages to over 50 pages. There are 
many new figures, some excellent, a few poorly 
inked. The old figures from Toldt are not pleasing. 
The discussion in the various sections is lively and 
generally up-to-date. A short chapter on the func- 
tional] arrangement of neurons presents a good intro- 
duction to the basic concepts of neurophysiology. 
Both sides of the current controversy on the develop- 
ment of behavior are presented. 

The chapter on the cerebellum, combined with 
that on the pons, seems more brief than necessary, 
considering that the author is the ranking authority 
in the field. The account of the lobes of the cerebral 
hemispheres is a detailed résumé of a field that re- 
quires more coverage than the usual course allotment. 

Taken as a whole, Professor Larsell’s new book 
deserves to be considered in the first rank of neuro- 
anatomy texts along with Strong and Elwyn, and 
Ranson and Clark. 

There are a number of small errors. Student 
“tract-followers” tracing out figures 203-5 might 
well be led to a reversed localization along the 
rolandic fissure. More serious, in the chapter on 
development, is the oversight of recent definitive 
work on the origin of the autonomic nervous system. 
Not only is there no reference to the classical work 
of Muller and Ingvar, but the convincing experi- 
ments of Yntema and Hammond, indicating its 
origin from the neural crest, is completely over- 
looked. And the statement (p. 98) that: ‘The 
jugular and nodose ganglia are derived from neural 
crest and dorsolateral and epibranchial placodes”’ 
should either be omitted or elaborated. The otic 
ganglion is the definitive representative of the dor- 
solateral placode system in mammals. 

WALTER R. SPOFFORD 


8 my textbook of 754 pages by Deist and Krauss 
on tuberculosis® is very concise and well written. 
Although the purpose of this book is primarily clini- 


2ANATOMY OF THE NERvous SysTEM. By Olaf Larsell, Ph.D. 
2d ed. New York: Appleton-Century-Crofts, 1951. 

3Dre TUBERKULOSE; IHRE ERKENNUNG UND BEHANDLUNG. 
By Prof. Dr. Hellmuth Deist and Prof. Dr. Hermann Krauss. 
Stuttgart: Ferdinand Enke, 1951. 
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cal and concerns itself mainly with diagnosis and 
treatment, fundamental principles are stressed. The 
general and special morphology, physiology, bac- 
teriology, and immunology of tuberculosis, as well 
as the public health aspects of the disease are pre- 
sented in detail. 

The medical and surgical forms of tuberculosis as 
they appear in the various clinical specialties are 
considered. Diagnostic methods and therapeutic 
indications are clearly described. In its approach to 
surgical treatment and the use of modern chemo- 
therapy and antibiotic therapy, notably with strep- 
tomycin and PAS, this book is remarkably up- 
to-date. 

Although 14 authors have collaborated in the 
preparation of this volume, it shows the results of 
splendid editing and co-ordination. Its great merit 
lies in the fact that in all of its forms tuberculosis is 
considered as a generalized infection. This principle 
is constantly kept in mind when therapy is discussed. 

The book is printed in clear, easily readable type, 
on gloss paper of superior quality. The iJlustrations 
are excellent. It can be recommended highly both 
as a text and as a reference book for the practitioner 
and the specialist. FREDERICK A. Lioyp. 


HE present volume of A Textbook of X-Ray 

Diagnosis’ is an excellent revision of the portion 
of this standard system of diagnostic roentgenology 
dealing with the skull and central nervous system. 
Through an unfortunate error the cover is stamped 
“Head and Neck”’ though no material on the neck 
appears in this volume. The section on the central 
nervous system by Sir Hugh Cairns and M. H. 
Jupe, of the London Hospital, includes a discussion 
of the roentgenology of the cranium. Ventriculog- 
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raphy and encephalography are well covered and 
there is a good discussion of cerebral angiography. 
The authors, commenting on the experience and 
teamwork demanded for successful angiography, 
suggest that one member of the radiological depart- 
ment become skilled in performing the injection. 
This would be a radical departure in the United 
States where this procedure is almost universally a 
neurosurgical one. The section on myelography is 
limited and rather sketchy in comparison with the 
remainder of the material on the central nervous 
system. 

H. M. Worth of Toronto has contributed a very 
adequate section on the teeth and jaws. Dental 
roentgenology is covered in considerable detail and 
there is a simplified, understandable account of the 
roentgenologic features of cysts and tumors of the 
jaws. The section on the eye by R. G. Reid of 
Manchester deals chiefly with detailed accounts of 
the various methods of foreign body localization. 
The sections on the nasal sinuses and on the ear and 
temporal bone are contributed by Sir Harold Gra- 
ham-Hodgson, whose special interest in these fields 
= his presentation authoritative though rather 

rief. 

This book constitutes a convenient working refer- 
ence volume in its field. Throughout, the material is 
well selected and practical. Representative bibliog- 
raphies follow each section. The printing and illus- 
trations are good; most of the roentgenograms are 
reproduced in the negative. 

HERBERT M. STAUFFER. 
1A TextT-Book or X-Ray Dracnosis. By British Authors in 
Four Volumes. Edited by S. Cochrane Shanks, M.D, F.R.C.P., 


F.F.B., and Peter Kerley, M.D., F.R.C.P., F.F.R., D.M.R.E. 
Vol. 1, 2d ed. Philadelphia, London: W. B. Saunders Co., 19st. 


BOOKS RECEIVED 


Books received are acknowledged in this department, 
and such acknowledgment must be regarded as a sufficient 
return for the courtesy of the sender. Selections will be 
made for review in the interests of our readers and as 
space permits. 

THE MANAGEMENT OF FRACTURES, DISLOCATIONS, AND 
Spratns. By John Albert Key, B.S., M.D., and H. Earle 
Conwell, M.D., F.A.C.S. 5th ed. St. Louis: The C. V. 
Mosby Co., 1951. 

Tue OpyssEy OF MopERN Druc ResEarcu. By Robert 
Burlingham. Kalamazoo, Mich.: The Upjohn Co., 1951. 

CLINICAL AND ROENTGENOLOGIC EVALUATION OF THE 
PELVIs IN OBsTETRICS. By Howard C. Moloy, M.D., 
M.Sc. Philadelphia and London: W. B. Saunders Co., 
IQSI. 

THe MEpIcAL Works OF Hippocrates. A New Transla- 
tion from the Original Greek Made Especially for English 
Readers. By the Collaboration of John Chadwick, M.A. 


(Cantab.), and W. N. Mann, M.D. (Lond.), F.R.C.P. 
Springfield, Ill.: Charles C Thomas, 1951. 

PLastTic SURGERY OF THE NOosE; INCLUDING RECON- 
STRUCTION OF WAR INJURIES AND OF DEFORMITIES FROM 
NEOPLASTIC, TRAUMATIC, RADIATION, CONGENITAL, AND 
Oruer Causes. By James Barrett Brown, M.D., and 
Frank McDowell, M.D. St. Louis: The C. V. Mosby Co., 
1951. 
= AND NONOFFICIAL REMEDIES, 1951. Containing 
Descriptions of the Articles which Stand Accepted by the 
Council on Pharmacy and Chemistry of the American 
Medical Association on January 1, 1951. Issued under the 
Direction and Supervision of The Council on Pharmacy 
and Chemistry, American Medical Association. Phila- 
delphia, London, Montreal: J. B. Lippincott Co., 1951. 

LEITFADEN DER LAPAROSKOPIE UND GASTROSKOPIE. By 
H. Kalk, Prof. Dr. med., and W. Bruehl, Dr. med. habil. 
Stuttgart: Georg Thieme, 1951. 
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N FRANCISCO, which during the week 

of November 5 to 9, 1951, will entertain 

the Clinical Congress of the American Col- 

lege of Surgeons for the second time, the 
first having been in 1935, is planning under the 
direction of the local committee on arrangements 
to capitalize all of its resources as a medical center 
for the benefit of the visiting surgeons and hospital 
representatives. The faculties of the medical 
schools of the University of California and Stan- 
ford University and the staffs of twenty-six hos- 
pitals in San Francisco and East Bay communities 
are planning clinics, demonstrations, postgradu- 
ate courses, and other events. 

One of the most interesting portions of the pro- 
gram for this thirty-seventh Clinical Congress will 
be the twelve session Forum on Fundamental Sur- 
gical Problems, which was instituted for the first 
time at the Boston Congress ten years ago under 
the direction of Dr. Owen H. Wangensteen, who 
originated the idea for it and is still the chairman 
of the Forum Committee. The Forum is designed 
to bring out the best of what is new in surgery and 
to give younger surgeons doing original work a 
chance to be heard. Other programs which will be 
held in a series of sessions throughout the week are 
color television, ciné clinics, postgraduate courses, 
and showings of medical motion pictures. 


COMMITTEE ON ARRANGEMENTS 


The San Francisco Committee on General Ar- 
rangements for the Clinical Congress is composed 
of the following Fellows: 


*EmIteE Hotman, Chairman 

*THomas F, MuLLEN, Vice-Chairman 

*FRANK GERBODE, Secretary 

*Howarp C, NaFFziGER, Member, Board of Regents 
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ALSON R. KILGORE 
CARLETON MATHEWSON, JR. 
ALICE F. MAXWELL 

T. Eric REYNOLDS 
DEXTER N. RIcnarps, Jr. 
WILLIAM L. ROGERS 
Pau C. SAMSON 

ROBERT A. SCARBOROUGH 
HEnrY H. SEARLS 
HERBERT F. TRAvuT 
WILLIAM W. WASHBURN 
Henry M. WEYRAUCH 
Joun H. WootsEy 


H. GLENN BELL 
FREDERIC C. Bost 
EDMUND BUTLER 
LOREN R. CHANDLER 
Joun W. CLINE 
Roy B. Coun 
WHITFIELD CRANE 
ALBERT D. Davis 
LEON GOLDMAN 
*Bert L. HALTER 
Davip O. HARRINGTON 
FRANKLIN I. HARRIS 
LEONARD D. HEATON 
*ARTHUR J. HUNNICUTT 


*Executive Committee 


POSTGRADUATE COURSES 


Postgraduate courses which will be given in five 
San Francisco hospitals are planned as a part of 
this year’s Clinical Congress program. The gen- 
eral plan is similar to that carried out in Boston 
hospitals last year, although in San Francisco par- 
ticipants in some of the courses will be from out- 
side the area. The courses will be held each morn- 
ing, Monday through Friday, from 9:00 a.m. to 
12:00 noon. 

Tickets for the postgraduate courses will be 
available at the Clinic Ticket Desk beginning Sun- 
day afternoon, November 4. Tickets may be ob- 
tained for single courses or for the entire series. 

The five fields in which courses will be given, 
and the Chairmen who have been appointed to 
plan these courses, are: 


Management of Fractures. Chairman, Freperic C. Bost. 

Preoperative and Postoperative Care. Chairman, Vicror 
RICHARDS. 

Cancer—Modern Diagnostic Methods. Chairman, ALsoN 
R. KItcore. 

Obstetricsand Gynecology. Chairman, HERBERT F. TRAvt. 

Vascular Diseases. Chairman, FRANK GERBODE. 
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The program in detail will be published in the 
final Official Program. 


COLOR TELEVISION 


Telecasts in color of operations which are taking 
place at the Letterman Army Hospital will be 
shown in the Civic Auditorium every afternoon, 
Monday through Thursday, and every morning 
except Monday. On Tuesday and Thursday after- 
noons there will be, in addition to the regular 
showing, color telecasts of ophthalmological op- 
erations from 1:30 to 3:00 o’clock. 

The television programs will be made possible 
by Smith, Kline & French Laboratories of Phila- 
delphia. It was at their request that Columbia 
Broadcasting System, Inc., undertook to specially 
design and manufacture color television equip- 
ment for teaching surgery and medicine. This 
equipment, the first of its kind, is owned by the 
Laboratories and is being demonstrated by them 
throughout the country as a contribution to med- 
ical teaching. 

This will be the third demonstration of color 
television at a Clinical Congress, the first having 
been in Chicago in October, 1949, from St. Luke’s 
Hospital, and the second in Boston in October, 
1950, from Massachusetts General Hospital. 


CINE CLINICS 


The ciné clinics presented at the Clinical Con- 
gress in Boston in 1950 were so popular that an 
expanded program of this type is under develop- 
ment for the meeting in San Francisco. Davis & 
Geck, Inc., are the sponsors of the program. 

The aim of the 1951 clinics is to present for the 
benefit of the visiting surgeons a showing of se- 
lected surgical procedures representative of the 
surgery of the West. Procedures are being filmed 
by surgeons from Texas to British Columbia. The 
subjects were selected by the advisory committee 
on programs and the correlation is being effected 
through the Committee on Medical Motion Pic- 
tures. 

The program will consist of a series of talks on 
specific surgical problems, each illustrated by spe- 
cially prepared and edited color motion pictures 
demonstrating major points of the technique em- 
ployed. While retaining all important features of 
the surgical clinic, this method extends the scope 
beyond traditional limits by permitting demon- 
stration of procedures usually difficult or impos- 
sible to schedule electively, and by providing for 
better visibility than is possible at the usual sur- 
gical clinic presentation. 

The ciné clinics will be held in Larkin Hall in 
the Civic Auditorium on Monday afternoon, No- 
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vember 5, from 1:30 to 5:30, and on Tuesday, 
Wednesday, Thursday, and Friday mornings, No- 
vember 6 through 9g, from 9:00 to 12:45. A tenta- 
tive list of subjects and authors follows: 


Orbital Recession Operation for Malignant Exophthalmia. 
Howarp C. Narrzicer, M.D., F.A.C.S., San Francisco. 

Chiasmal Lesions. C. HUNTER SHELDEN, M.D., F.A.C.S., 
Pasadena. 

Correction of Harelip. Demonstrating modification to pre- 
vent depression deformity of floor of nostril. TRUMAN 
G. BLocKER, Jr., M.D., F.A.C.S., Galveston. 

aad Rosert A. Wisr, M.D., F.A.C.S., Port- 
and. 

Function Restoring Operation for Bilateral Abductor Cord 
Paralysis. Brien T. Kino, M.D., F.A.C.S., Seattle. 
Excision of Thyroglossal Fistula. Conrap J. BAUMGART- 

NER, M.D., F.A.C.S., Los Angeles. 

Carcinoma of the Thyroid, Thyroidectomy and Neck Dis- 
section. R. LEE CLarK, Jr., M.D., F.A.C.S., Houston. 

Combined Right Thoracic and Abdominal Approach for 
Resection of Upper Esophageal Lesions. Micnaret E. 
DEBakey, M.D., F.A.C.S., Houston. 

Reconstruction of the Esophagus by Jejunal Transplant. 
Ross Rosertson, M.D., F.A.C.S., Vancouver, B.C. 
Resection of Mediastinal Tumor. Evarts A. GRAHAM, 

M.D., F.A.C.S., St. Louis. 

Portacaval Shunt. Joun P. Heaney, M.D., F.A.C.S., 
Houston. 

Surgical Correction of Auricular and Ventricular Septal 
Defects. CHartes P. Battery, M.D., F.A.C.S., Phila- 
delphia. 

Pulmonary Valvulotomy. Joun C. Jones, M.D., F.A.C.S., 
Los Angeles. 

Constrictive Pericarditis. Emme Homan, M.D., F.A.C.S., 
San Francisco. 

Choledochojejunostomies for Strictures of the Common 
Duct. Witram P. Loneomire, Jr., M.D., F.A.C.S., Los 
Angeles. 

Subtotal Gastric Resection for Duodenal Ulcer Penetrating 
into the Pancreas. JozEL W. BAKER, M.D., F.A.C.S., 
Seattle. 

Resection of Carcinoma of Rectosigmoid with Primary 
Anastomosis. G. V. BRINDLEY, M.D., F.A.C.S., Temple. 

Outlet Forceps Delivery Under Pudendal Block. HERBERT 
F. Traut, M.D., F.A.C.S., San Francisco. 

Abdominal Complete Hysterectomy with Right Salpingo 
Oophorectomy. WILLIAM F. MENGERT, M.D., F.A.C.S., 
Dallas. 

Ureteral Intestinal Anastomosis with Cystectomy Exstro- 
hy of the Bladder. Frank Hiyman, M.D., F.A.CS., 
an Francisco. 

Lower Thigh Amputation for Gangrene. JoHN B. ADAms, 

M.D., F.A.C.S., Portland. 

Open Treatment of Burns. WrtiiAM S. KIsKADDEN, M.D., 

F.A.C.S., Los Angeles. 


HOSPITAL CLINICS 


Under the leadership of the Committee on Ar- 
rangements and the representatives of the partici- 
pating hospitals, a program of operative clinics 
and demonstrations is being arranged in 26 hos- 
pitals as a major feature of the Clinical Congress. 
The schedules of clinics, which will cover general 
surgery, obstetrics and gynecology, fractures and 
other trauma, neurosurgery, orthopedic, thoracic, 
and genitourinary surgery, and ophthalmology 
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and otorhinolaryngology, will be published in a 
Daily Clinical Bulletin which will be issued each 
day during the Clinical Congress. The clinic 
schedules will also be posted on bulletin boards. 

Tickets for the clinics will be available at the 
Civic Auditorium beginning Sunday afternoon, 
November 4. 

The hospitals which will arrange clinics and the 
names of the hospital representatives follow: 


San Francisco 


Children’s Hospital—RutH FLEMING 

Franklin Hospital—FREDERICK S. FOOTE 

French Hospital—ALBert C. DANIELS 

Letterman Army Hospital—WALTER H. Matuska 

Mary’s Help Hospital—EvERETT CARLSON 

Mount Zion Hospital—Sanrorp E. LEEDs 

St. Francis Hospital—GrRALD Brown O’CONNOR 

St. Joseph’s Hospital—Joun J. BAzzANo 

St. Luke’s Hospital—G. DANIEL DELPRAT 

St. Mary’s Hospital—Epmunp J. MorrissEY 

San Francisco Hospital—Ciayton G. Lyon 

— Hospital for Crippled Children—FRreperic C. 
OST 

Southern Pacific General Hospital—CoLin C. McRAE 

Stanford University Hospital—GuNTHER W. NAGEL 

University of California Hospital—Horace J. McCorx re 

Veterans Administration Hospital—HeEnry L. SILvaANi 


East Bay 


Alta Bates Hospital, Berkeley—Matcoitm B. HappEN 

Children’s Hospital of The East Bay, Oakland—DExTER 
N. RicHArDs, JR. 

Herrick Memorial Hospital, Berkeley—R. BrucE HENLEY 

Highland—Alameda County Hospital, Oakland—Harry 
E. PETERs, JR. 

Samuel] Merritt Hospital, Oakland—GrosvENor T. Root 

Peralta Hospital, Oakland—Epwin G. CLAUSEN 

Permanente Foundation, Oakland—Auvucust L. BARITELL 

Providence Hospital, Oakland—WItson Footer 

U. S. Naval Hospital, Oak Knoll, Oakland—Captain J. M. 
C. Gorpon, Commanding Officer 

Veterans Administration Hospital, Oakland—Tuomas O. 
LAKE 


FORUM ON FUNDAMENTAL SURGICAL PROBLEMS 


The Forum on Fundamental Surgical Problems 
at the 1951 Clinical Congress will consist of twelve 
sessions in which there will be presented brief re- 
ports of original clinical and experimental observa- 
tions relating to the broad aspects of general sur- 
gery and the surgical specialties. Selections for 
presentation from the abstracts submitted have 
been made by the committee, of which Dr. Owen 
H. Wangensteen of Minneapolis is the chairman. 
As a result of the large demand for the volume 
Surgical Forum published in February of this year 
by W. B. Saunders Company, which contained 
106 papers in full and 58 others in abstract form, 
all of which were presented at the 1950 Clinical 
Congress, it is planned to publish the 1951 Forum 
papers in a similar volume. 


SURGERY, GYNECOLOGY AND OBSTETRICS 


The subjects are listed in the outline of the 
program on a later page. 


PRESIDENTIAL MEETING AND CONVOCATION 


Dr. Henry W. Cave of New York will deliver 
the Presidential Address at the Presidential Meet- 
ing on Monday evening at the Civic Auditorium. 

At the same session Dr. Alton Ochsner of New 
Orleans will be installed as President for the year 
1951-1952; Dr. Thomas H. Lanman of Boston as 
First Vice President; and Dr. Joel W. Baker of 
Seattle as Second Vice President. Dr. Paul B. 
Magnuson will deliver the Sixth Martin Memorial 
Lecture. His subject will be “Remove Not the 
Ancient Landmark.” 

The annual Convocation which includes formal 
initiation ceremonies for the new Fellows will be 
held at the Civic Auditorium on the final evening, 
Friday, November 9. Honorary Fellowships will 
also be conferred at this time. The program will 
conclude with presentation of the Fellowship Ad- 
dress by Dr. J. Roscoe Miller, President of North- 
western University, Evanston, Illinois. 


GENERAL SURGERY EVENING SESSIONS 


There will be three general surgery evening ses- 
sions. The first, on Tuesday evening, November 
6, will have as its theme, ‘“‘Medical Defense Pro- 
gram.” Three main talks will be presented as fol- 
lows: “A Civil Defense Medical Program”’; ‘‘Ra- 
diation Injuries”; and ‘Eye Injuries in Atomic 
Attack.” 

The Wednesday evening session will be opened 
with the annual Fracture Oration, presented by 
Sir Reginald Watson-Jones of London, England. 
His subject will be “Fallacies of Internal Fixation 
and Contact Compression of Fractures.” This will 
be followed by a symposium on ‘Metabolic Dis- 
turbances During Surgical Care,” with discussion 
from the standpoints of anesthesia, metabolic bal- 
ance, endocrine problems, nutrition, and mental 
disturbances. 

The program for the Thursday evening session 
will include the following subjects: “The Dangers 
of Radiation Therapy”; “Clinical Applications of 
Artificially Prepared Radioactive Isotopes”; and 
“The Present Status of Antibiotics.” 


GENERAL SURGERY AFTERNOON PANEL DISCUSSIONS 


General surgery panel discussions will be held 
Monday through Thursday afternoons from 1:30 
to 3:00 o’clock and Monday through Wednesday 
from 3:30 to 5:00 o'clock. On Thursday, two sep- 
arate sessions will be held in the early period. 

The subjects are listed in the outline of the pro- 
gram on a later page. 











OPHTHALMOLOGY SESSIONS 


Separate sessions for ophthalmologists will be 
held Tuesday, Wednesday, and Thursday after- 
noons and evenings. The Tuesday and Thursday 
afternoon sessions will be devoted to color tele- 
vision showings of operative procedures on the 
eye. The Wednesday afternoon session will be 
devoted to ophthalmologic research. 

On Tuesday evening there will be a symposium 
on “Injuries of the Eyes and Adnexa”’ with dis- 
cussion of the following topics: contusions, lacera- 
tions of the eye and adnexa, chemical burns of the 
eye, thermal burns, secondary repair of fractures, 
and secondary repairs of chemical and thermal 
burns. 

On Wednesday evening there will be a sympo- 
sium on “Cortisone and ACTH in Ophthalmol- 
ogy,” with discussion of the following topics: cor- 
tisone in ophthalmology, local use of ACTH and 
cortisone in ulcers, and local use of ACTH and 
cortisone in burns. 

The program on Thursday evening will include 
papers on the following subjects: “Experiences 
with Tumors of the Retina’’; ““Technical Points 
in the Surgery of Retinal Detachment”; “Late 
Vitreous Complications following Intracapsular 
Cataract Extraction”; and “Present Status of 
Goniotomy.” 


OTORHINOLARYNGOLOGY SESSIONS 


Separate sessions for otorhinolaryngologists are 
planned for Tuesday, Wednesday, and Thursday 
afternoons and evenings. 

On Tuesday afternoon there will be a sympo- 
sium on ‘““Treatment of Laryngeal Paralysis,” in- 
cluding discussion of intralaryngeal approach, ex- 
ternal operation, and management of cicatricial 
stenosis of larynx. 

On Wednesday afternoon two main topics will 
be discussed, as follows: “Differential Diagnosis of 
Vertigo” and “The Nerve-Deaf Child.” 

On Thursday afternoon a symposium will be 
held on “Management of Facial Paralysis” con- 
sidering especially Bell’s palsy and traumatic le- 
sions of the facial nerve. 

In a symposium on “Head and Face Pain” on 
Tuesday evening, there will be discussion of the 
following topics: pain of sinus origin, pain due to 
autonomic dysfunction, pain due to intracranial 
disease, and psychosomatic aspects of head and 
neck discomfort. 

In a symposium on “Facial Injuries” on 
Wednesday evening, there will be discussion of the 
following topics: fractures of the nose, fractures of 
maxilla, fractures of mandible, and associated 
facial laceration. 
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In a symposium on “Carcinoma of the Larynx” 
on Thursday evening, there will be discussion of 
the following topics: carcinoma of the laryngo- 
pharynx, carcinoma of larynx with cervical 
metastases, and x-ray therapy. 


AFTERNOON PANEL DISCUSSIONS, 
SURGICAL SPECIALTIES 


Friday afternoon will be devoted to panel dis- 
cussion sessions for six special fields of surgery: 
gynecology and obstetrics, neurological surgery, 
orthopedic surgery, thoracic surgery, plastic sur- 
gery, and urology. Outlines of the programs ap- 
pear on succeeding pages. 


SYMPOSIA ON CANCER AND ON TRAUMA 


The committees on Cancer and on Trauma are 
planning programs for the symposia in their re- 
spective fields at the 1951 Clinical Congress. 

The Symposium on Trauma will be held on 
Tuesday afternoon. 

The Symposium on Cancer will be held on 
Wednesday morning. 

On a succeeding page preliminary outlines of 
the programs are presented. 


HOSPITAL CONFERENCES 


The thirtieth Hospital Standardization Con- 
ference will be held during the Clinical Congress, 
opening with a joint assembly on Monday morn- 
ing, November 5, for both physicians and hospital 
personnel at which the status of the Hospital 
Standardization program will be discussed. Three 
other morning sessions, four afternoon, and three 
evening sessions are planned. Those attending 
the Conference are invited to attend the Presiden- 
tial Meeting on Monday evening and the Convo- 
cation on Friday evening. 

The program, outline of which appears on a 
later page, will include subjects of interest to ad- 
ministrators, trustees, members of medical staffs, 
nurses, technicians, dietitians, and other hospital 
personnel. 

No conferences will be scheduled on Friday in 
order to give the hospital representatives oppor- 
tunity to see the exhibits, television, and other in- 
teresting features of the Clinical Congress, and to 
visit hospitals in San Francisco and vicinity. 


MEETINGS OF THE BOARD OF GOVERNORS 
AND FELLOWS 


A meeting of the Governors of the College will 
begin with luncheon on Monday, November 5, 
and continue through the afternoon. There will 
be adjourned meetings of the Board of Governors 
on Wednesday morning and on Thursday after- 
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noon. The agenda appear later in this issue. 
The Governors act as a clearing house for the 
Board of Regents on general assigned subjects and 
on local problems. They are apprised of actions 
taken by the Board of Regents and aid in inter- 
preting them to the Fellows. 

The Annual Meeting of Fellows will be held on 
Thursday, November 8, at 3:45 p.m. The agen- 
dum is published on a succeeding page. 


COMMITTEE MEETINGS 


There will be a meeting of members of State 
and Provincial Counseling Committees, Creden- 
tial Committees, Committees on Applicants and 
Judiciary Committees, on Wednesday, November 
7, from 10:00 a.m. until noon at the Fairmont 
Hotel. Dr. Paul R. Hawley, Director of the Col- 
lege, will comment upon the function of these 
committees, and Dr. George W. Stephenson will 
discuss recent changes in Fellowship requirements. 


MEDICAL MOTION PICTURE PROGRAM 


The Committee on Medical Motion Pictures is 
choosing films on general surgery and the surgical 
specialties which are to be shown in San Francisco. 
Films which have been recently produced should 
be forwarded to the College for immediate review, 
as it is the policy to include in the Clinical Con- 
gress program only those films which were sub- 
mitted in time to obtain approval by the Com- 
mittee. 

EXHIBITS 

Both scientific and technical exhibits will be 
housed in the Civic Auditorium. The scientific 
exhibits were so successful at the Boston Clinical 
Congress that the project will be repeated on a 
larger scale in San Francisco. Lists and brief de- 
scriptions of the exhibits, with booth numbers, 
will be included in the final Official Program of the 
Clinical Congress. 

Manufacturers and distributors of surgical 
equipment and hospital supplies will have on ex- 
hibit an extensive display of their products. New 
medical books and journals will also be exhibited 
by leading publishers. A list of the exhibitors 
appears on a following page. 


ADVANCE REGISTRATION 


Surgeons who wish to attend the Clinical Con- 
gress should register in advance. This will greatly 
expedite the procedure of registering. No registra- 
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tion fee will be charged Fellows whose dues are 
paid to December 31, 1950. For endorsed candi- 
dates, the fee will be $5.00. Non-Fellows, who 
after individual consideration are permitted to 
register, will pay a fee of $10.00. No registration 
fee will be required of Initiates of the class of 1951. 
Official registration blanks, transportation infor- 
mation, hotel reservation forms, and other details 
have been sent to all Fellows. 


POST-CONVENTION TOUR 


For Fellows who are planning to attend the 
Pan Pacific Surgical Conference, or who would 
like to have a vacation in Hawaii following the 
Clinical Congress, the College has arranged with 
Mr. R. R. Rickson, travel agent for the Matson 
Steamship Lines, to offer the following convention 
tours: 


CONVENTION Tour No. 1—27 days—round trip by steamer 
Lurline \eaving Los Angeles Harbor November 14, and re- 
turning to Los Angeles December 11. All expense includes 
round trip steamer space, room with private shower. U.S. 
transportation tax, Royal Hawaiian Hotel on Beach at 
Waikiki (American plan) isc. cas cccrcienvs eae $745.55 


CONVENTION TouR No, 2—14 days—Outward by Strata- 
cruiser from San Francisco November 10, return by steamer 
Lurline, November 19, arriving San Francisco, November 
24. All expense includes seat in plane outward, room with 
private shower on steamer, U.S. transportation tax, Royal 
Hawaiian Hotel (American plan)................ $593.35 


More detailed information may be found on the 
Transportation Information Form enclosed with 
the letter to Fellows, and inquiries concerning 
reservations may be addressed to Mr. R. R. 
Rickson, 179 West Jackson Boulevard, Chicago, 
Illinois. 

HOTEL RESERVATIONS 

It is desirable that hotel reservations be made 
as early as possible, and for this purpose the off- 
cial reservation form should be completed and re- 
turned to the San Francisco Convention Bureau. 
61 Grove Street, San Francisco 2, California. Am- 
ple first-class hotel accommodations have been as- 
sured so that registrants for the Congress need not 
fear the limitations of former years. It is im- 
portant in any communication about hotel reser- 
vations that reference be made to the Clinical 
Congress of the American College of Surgeons. 
All communications relative to housing should be 
directed to the San Francisco Convention Bureau 
and not to the hotels. 
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PROGRAM IN BRIEF 


Monday, November 5 

8:00-12:00 Clinics and Demonstrations at hospitals 
g:00-12:00 Postgraduate Courses at hospitals 
g:00- 1:00 Medical Motion Pictures 
10:00-11:00 General Assembly 
11:00-12:30 Clinico Pathological Conference 
12:45- 2:00 Governors’ Luncheon 

1:30- 3:00 Panel Discussion 

1:30- 5:30 Ciné Clinic 

1:30- 5:00 Clinics and Demonstrations at hospitals 
2:00- 4:30 Color Television 

2:00- 5:00 Annual Meeting of Governors 

2:00- 5:00 Forum on Fundamental Surgical Problems 
2:00- 4:00 Hospital Conference 

3:30- 5:00 Panel Discussion 

8:30-10:00 Presidential Meeting 


Tuesday, November 6 

8:00-12:00 Clinics and Demonstrations at hospitals 
g:00-12:00 Color Television 

9:00-12:00 Postgraduate Courses at hospitals 
g:00-12:00 Forum on Fundamental Surgical Problems 

(2 sections) 

g:00-12:45 Ciné Clinic 
10:00-12:30 Hospital Conference 

1:30- 3:00 Panel Discussion 

1:30- 5:00 Clinics and Demonstrations 

2:00- 4:30 Color Television, Ophthalmology 

2:00- 5:00 Symposium on Trauma 

2:00- 5:00 Forum on Fundamental Surgical Problems 
2:00— 4:00 Hospital Conference 

3:30- 5:00 Panel Discussion 

3:30- 5:00 Symposium, Otolaryngology 

6:00-10:00 Dinner—Officers of Local Chapters 
6:30-10:00 Dinner Meeting—Cancer Committee 
7:00- 8:00 Medical Motion Pictures (EENT) 
8:00-10:00 Hospital Conference 

8:30-10:30 Scientific Session, General Surgery 
8:30-10:30 Scientific Session Otorhinolaryngology 
8:30-10:30 Scientific Session, Ophthalmology 


Wednesday, November 7 
8:00-12:00 Clinics and Demonstrations at hospitals 
8:00-10:00 Adjourned Meeting—Board of Governors 
8:30-10:30 Committee on Nutrition—Breakfast 
g:00-12:00 Color Television 
9:00-12:00 Postgraduate Courses at hospitals 
g:00-12:00 Forum on Fundamental Surgical Problems 
(3 sections) 
g:00-12:00 Cancer Symposium 
g:00-12:45 Ciné Clinic 
10:00-12:00 Credentials, Judiciary, and Counseling Com- 
mittees 
10:00-12:30 Hospital Demonstration (Tentative) 
10:30-11:30 Library Committee 
1:00- 5:30 Medical Motion Pictures 





1:30— 3:00 Panel Discussion 

1:30- 3:00 Research Program, Ophthalmology 

1:30- 5:00 Clinics and Demonstrations at hospitals 

2:00- 4:30 Color Television 

2:00- 5:00 Forum on Fundamental Surgical Problems 

2:00— 4:00 Hospital Conference 

3°30- 5:00 Symposium, Otolaryngology 

3°30- 5:00 Panel Discussion 

3:30- 5:00 Meeting of Regional and National Trauma 
Committees 

7:00— 8:00 Medical Motion Pictures (EENT) 

8:00-10:00 Hospital Conference 

8:30-10:30 Scientific Session, General Surgery 

8:30-10:30 Scientific Session, Ophthalmology 

8:30—10:30 Scientific Session, Otorhinolaryngology 


Thursday, November 8 


8:00-12:00 Clinics and Demonstrations at hospitals 
g:00-12:00 Color Television 

g:00-12:00 Forum on Fundamental Surgical Problems 

(2 sections) 

g:00-12:00 Postgraduate Courses at hospitals 
g:00-12:45 Ciné Clinic 
10:00-12:30 Hospital Conference 
10:00-12:00 Committee on Medical Motion Pictures 
1:30- 3:00 Panel Discussion 

1:30- 3:00 Panel Discussion 

1:30- 3:00 Symposium, Otolaryngology 

1:30— 3:00 Clinics and Demonstrations at hospitals 
1:30- 3:00 Symposium, Graduate Training in Surgery 
2:00- 4:00 Hospital Conference 

2:00- 4:30 Color Television, Ophthalmology 

3:30- 3:45 Adjourned Meeting—Board of Governors 
3:45- 6:00 Annual Meeting of Fellows 

7:00—- 8:00 Medical Motion Pictures (EENT) 
7:30-10:00 Hospital Conference 

8:30-10:30 Scientific Session, General Surgery 
8:30-10:30 Scientific Session, Ophthalmology 
8:30-10:30 Scientific Session, Otolaryngology 


Friday, November 9 


8:00-12:00 Clinics and Demonstrations at hospitals 
9:00-12:00 Color Television 
g:00-12:00 Postgraduate Courses at hospitals 
g:00-12:00 Forum on Fundamental Surgical Problems 
(2 sections) 
g:00-12:45 Ciné Clinic 
1:30- 4:45 Panel Discussions: 
Gynecology and Obstetrics 
Plastic Surgery 
Neurological Surgery 
Thoracic Surgery 
Urology 
Orthopedic Surgery 
2:30- 3:30 Assembly of Initiates 
8:15— 9:25 Convocation 
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PRELIMINARY PROGRAM 
GENERAL ASSEMBLY 


Monday, 10:00—11:00 a.m.—The Auditorium, Civic Auditorium 


Henry W. Cave, M.D., F.A.C.S., New York; President, American College of Surgeons, Presiding. 

Greeting and Announcements. EmILE Hotman, M.D., F.A.C.S., San Francisco; Chairman, San Francisco 
Committee on General Arrangements. 

Collaboration in Hospital Standardization 

ARTHUR W. ALLEN, M.D., F.A.C.S., Boston; Chairman, Board of Regents, American College of Surgeons. 

ANTHONY J. J. RourkKE, M.D., San Francisco; President, American Hospital Association. 

Speaker to be announced; American Medical Association. 

Dwicut L. Wiipur, M.D., F.A.C.P., San Francisco; American College of Physicians. 


CLINICO-PATHOLOGY CONFERENCE 


Monday, 11:00 a.m.—12:30 p.m.—The Auditorium, Civic Auditorium 


Conducted by: 

Davip A. Woop, M.D., San Francisco; Associate Professor of Pathology, Stanford University School of 
Medicine. 

Lron GotpMAN, M.D., F.A.C.S., San Francisco; Professor of Surgery, University of California Medical 
School. 


PRESIDENTIAL MEETING 


Monday, 8:30-10:00 p.m.—Civic Auditorium 

Henry W. Cave, M.D., F.A.C.S., New York; President, American College of Surgeons, Presiding. 

Processional— Officers, Regents, and Distinguished Guests. 

Invocation. 

Address of Welcome. EmiLtE HotmAN, M.D., F.A.C.S., San Francisco; Chairman, Committee on Arrange- 
ments. 

Introduction of Distinguished Guests. ARTHUR W. ALLEN, M.D., F.A.C.S., Boston; Chairman, Board of 
Regents. 

Address of the President. HENRy W. Cave, M.D., F.A.C.S., New York. 

Inauguration of Officers: 

Presented by WARREN H. Cote, M.D., F.A.C.S., Chicago; Retiring First Vice-President. 
First Vice-President: THomas H. Lanman, M.D., F.A.C.S., Boston. 
Second Vice-President: Jo—EL W. Baker, M.D., F.A.C.S., Seattle. 
President: ALTON OcHSNER, M.D., F.A.C.S., New Orleans. 

The Sixth Martin Memorial Lecture: Remove Not the Ancient Landmark. Pavut B. Macnuson, M.D., 
F.A.C.S., Chicago; Professor Emeritus, Department of Bone and Joint Surgery, Northwestern Univer- 
sity Medical School. 

Recessional. 


CONVOCATION 


Friday, 8:15-9:30 p.m.—Civic Auditorium 
ALTON OcusNER, M.D., F.A.C.S., New Orleans; President, American College of Surgeons, Presiding. 
Processional—Initiates, Governors, Officers, Regents, and Distinguished Guests. 
Invocation. 
Presentation of Initiates for Fellowship. Chairman of the Board of Regents. 
Fellowship Pledge. The Initiates. 
Conferring of Fellowships by the President. ALTON Ocusn_Er, M.D., F.A.C.S. 
Conferring of Honorary Fellowships. The President. 
Fellowship Address: J. Roscor Mituer, M.D., LL.D., Evanston, Illinois; President, Northwestern Uni- 
versity. 
Recessional. 





PRELIMINARY PROGRAM FOR THE 37TH CLINICAL CONGRESS 513 


EVENING SCIENTIFIC SESSIONS 


GENERAL SURGERY 


Tuesday, 8:30—10:30 p.m.—The Auditorium, Civic Auditorium 
ALTON OcHSNER, M.D., F.A.C.S., New Orleans, Presiding. 
Medical Defense Program 
A Civil Defense Medical Program. Wi t1Am L. Witson, Colonel, M.C., U.S.A., Washington, D.C. 
Radiation Injuries. J. GARRotT ALLEN, M.D., F.A.C.S., Chicago. 
Eye Injuries in Atomic Attack. Vicror A. Byrnes, Colonel, USAF (M.C.), F.A.C.S., Randolph Field 
Texas. 


Wednesday, 8:30—10:30 p.m.—The Auditorium, Civic Auditorium 


Tuomas H. LAnmMAN, M.D., F.A.C.S., Boston, Presiding. 

Fracture Oration. Fallacies of Internal Fixation and Contact Compression of Fractures. Sir REGINALD 
Wartson-JonEs, M.D., London, England. 

Metabolic Disturbances During Surgical Care 

Anesthesia: Metabolic Disturbances During Anesthesia. HENry K. BEECHER, M.D., Boston. 

Metabolic Balance: Clinical Significance of Postoperative Changes in Permeability of Cells to Cations. 
Francis D. Moore, M.D., F.A.C.S., Boston. 

Endocrine Problems: Adrenal Stimulation and Replacement Therapy in Surgery. DAvip M. Hume, M.D., 
Boston. 

Nutrition: Abnormalities of Nutrition and Their Correction. FREDRIcK J. STARE, M.D., Boston. 

Mental Disturbances: Psychiatric Risks Involved in Surgical Care. Lincotn C. CLarx, M.D., Boston. 


Thursday, 8:30—10:00 p.m.—The Auditorium, Civic Auditorium 


Joret W. Baker, M.D., F.A.C.S., Seattle, Presiding. 

The Dangers of Radiation Therapy. Frep J. Hopcres, M.D., Ann Arbor, Michigan. 

Clinical Applications of Artificially Prepared Radioactive Isotopes. JosEpH G. Hamitton, M.D., Berkeley. 
The Present Status of Antibiotics. Epwin J. Putasxt1, Lt. Col., M.C., F.A.C.S., Washington, D.C. 


OPHTHALMOLOGY 


Tuesday, 8:30—10:30 p.m.—Nob Hill Room, Fairmont Hotel 


MEYER WIENER, M.D., F.A.C.S., Coronado, California, Presiding. 

Symposium on “Injuries of the Eyes and Adnexa” 

Contusions. MIcHAEL J. Hocan, M.D., San Francisco. 

Lacerations of Eye and Adnexa. HArotp G. ScuerE, M.D., F.A.C.S., Philadelphia. 

Chemical Burns of the Eye. RALPH S. McLAucua.in, M.D., Charleston, West Virginia. 

Thermal Burns. BRENDAN D. Leany, M.D., F.A.C.S., Lowell, Massachusetts. 

Secondary Repair of Fractures. JoHN MARrquis CoNvERSE, M.D., New York. 

Secondary Repairs of Chemical and Thermal Burns. Epmunp B. Sparetu, M.D., F.A.C.S., Philadelphia. 


Wednesday, 8:30—10:30 p.m.—Nob Hill Room, Fairmont Hotel 
FREDERICK C. CorpDEs, M.D., F.A.C.S., San Francisco, Presiding. 
Symposium on “‘Cortisone and ACTH in Ophthalmology” 
Cortisone in Ophthalmology. S. RopMAN Irving, M.D., F.A.C.S., Los Angeles. 
Local Use of ACTH and Cortisone in Ulcers. Puittips TaycEson, M.D., San Jose. 
Local Use of ACTH and Cortisone in Burns. Irvine H. LEopotp, M.D., Philadelphia. 
Discussion. Moacyr Eyck Atvaro, M.D., F.A.C.S., Sao Paulo, Brazil. 


Thursday, 8:30—10:30 p.m.—Nob Hill Room, Fairmont Hotel 


James N. GrEEAR, Jr., M.D., F.A.C.S., Reno, Nevada, Presiding. 

Experiences With Tumors of the Retina. KENNETH C. Swan, M.D., Portland, Oregon. 

Technical Points in the Surgery of Retinal Detachment. DonrMann K. PiscHet, M.D., San Francisco. 

Late Vitreous Complications Following Intracapsular Cataract Extraction. Davip O. HarrincTon, M.D., 
F.A.C.S., San Francisco. 

Present Status of Goniotomy. Otto BARKAN, M.D., San Francisco. 
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OTOLARYNGOLOGY 


Tuesday, 8:30—10:30 p.m —Room of the Dons, Mark Hopkins Hotel 
CHARLES D. BLASSINGAME, M.D., F.A.C.S., Memphis; Presiding. 
Symposium on ‘‘Head and Face Pain” 
Pain of Sinus Origin. HARoLD OweEns, M.D., F.A.C.S., Los Angeles. 
Pain Due to Autonomic Dysfunction. Nertt F. Gottz, M.D., St. Paul. 
Pain Due to Intracranial Disease. Howarp C. NAFFzicER, M.D., F.A.C.S., San Francisco. 
Psychosomatic Aspects of Head and Neck Discomfort. KNox H. Fintey, M.D., San Francisco. 


Wednesday, 8:30—10:30 p.m.—Room of the Dons, Mark Hopkins Hotel 
SAMUEL SALINGER, M.D., F.A.C.S., Chicago, Presiding. 
Symposium on ‘Facial Injuries” 
Fractures of the Nose. JAY GitBERT RoseErts, M.D., F.A.C.S., Pomona, California. 
Fractures of Maxilla. CLarre L. Straitu, M.D., F.A.C.S., Detroit. 
Fractures of Mandible. REED O. Dincman, M.D., F.A.C.S., Ann Arbor, Michigan. 
Associated Facial Laceration. WitLt1AM C. Hurrman, M.D., F.A.C.S., Iowa City, Iowa. 


Thursday, 8:30—10:30 p.m.—Room of the Dons, Mark Hopkins Hotel 
Louts H. Crerr, M.D., F.A.C.S., Philadelphia, Presiding. 
Symposium on “Carcinoma of the Larynx” 
Carcinoma of the Laryngo-Pharynx. Lewis F. Morrison, M.D., San Francisco. 
Carcinoma of Larynx With Cervical Metastases. WALTER P. Work, M.D., San Francisco. 
X-Ray Therapy. L. HENry GARLAND, M.D., San Francisco. 
Summary. By the Chairman, Doctor CLERF. 


PANEL DISCUSSIONS 
GENERAL SURGERY 


Monday, 1:30—3:00 p.m.—The Auditorium, Civic Auditorium 
Cardiac Resuscitation 
Moderator: JULIAN JoHNSON, M.D., F.A.C.S., Philadelphia. 
Collaborators: FREDERICK P. HAuGEN, M.D., Portland, Oregon; FREDERICK R. Mautz, M.D., 
Cleveland; SANForD E. LEEps, M.D., F.A.C.S., San Francisco; ALFRED BLALock, M.D., 
Baltimore. 


CS., 
C.S., 


F.A. 
F.A. 


Monday, 3:30—5:00 p.m.—The Auditorium, Civic Auditorium 
Nonmalignant Lesions of the Breast 
Moderator: JoHn M. T. FINNEY, Jr., M.D., F.A.C.S., Baltimore 
Collaborators! ORwoop J. CAMPBELL, M.D., F.A.C.S., Minneapolis; Davin A. Woop, M.D., F A.C.S., San 
Francisco; H. GLENN BELL, M.D., F.A.C.S., San Francisco; Murray M. CopEtanp, M.D., F.A.C.S., 
Washington, D. C. 


Tuesday, 1:30—3:00 p.m.—The Auditorium, Civic Auditorium 
Cancer of the Female Genital Tract 
Moderator: RoBERT A KiIMBROUGH, JR., M.D., F.A.C.S., Philadelpha. 
Collaborators: Joun L. McKEtvey, M.D., Minneapolis; James F. Notan, M.D., Los Angeles; DANIEL G. 
Morton, M.D., Los Angeles; ALEXANDER BRUNSCHWIG, M.D., F.A.C.S., New York. 


Tuesday, 3:30—5:00 p.m.—The Auditorium, Civic Auditorium 
Hemorrhage from the Gastrointestinal Tract 
Moderator: RALPH F. Bowers, M.D., Memphis, Tennesee. 
Collaborators: Joun M. Waucu, M.D., F.A.C.S., Rochester, Minnesota; W1t1t1AM P. LoncmirE, Jr., M.D., 
F.A.C.S., Los Angeles; Tomas R. SARJEANT, M.D., F.R.C.S., Vancouver, British Columbia; SAMUEL 
F. MarsHAtt, M.D., F.A.C.S., Boston. 


Wednesday, 1:30— 3:00 p.m.—The Auditorium, Civic Auditorium 
The Treatment of Sterility in the Female and in the Male 
Moderator: Joun W. HurrMan, M.D., F A.C.S., Chicago. 
Collaborators: Norris J. HECKEL, M.D., F.A.C.S., Chicago;.FrEpD A. Simmons, M.D., F.A.C.S. 
Herman L, GARDNER, M.D., F.A.C.S., Houston; CHARLEs S. STEVENSON, M.D., F.A.C.S., Detroit; 
ERLE HENDRIKSEN, M.D., F.A.C.S , Los Angeles. 
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Wednesday, 3:30—5:00 p.m.—The Auditorium, Civic Auditorium 
Burns 
Moderator: Cart A. Moyer, M.D., F.A.C.S., Dallas. 
Collaborators: EVERETT Ipris Evans, M.D., F.A.C.S., Richmond; Writram A. ALTEMEIER, M.D., F.A.C.S., 
Cincinnati; OLIVER Corr, M.D., F.A.C.S., Boston; Henry N. Harkins, M.D., F.A.C.S., Seattle; 
TrumAN G. BLockeEr, Jr., M.D, F.A.C.S., Galveston. 


Thursday, 1:30—3:00 p.m.—The Auditorium, Civic Auditorium 

Nonmalignant Disease of the Thyroid 

Moderator: RoBERT Scott DinsmorE, M.D., F.A.C.S., Cleveland. 

Collaborators: DoNALD GuTuHRIE, M.D., F.A.C.S., Sayre, Pennsylvania; Joe: W. Baker, M.D., F.A.CS., 
Seattle; Joun DEJ. PEMBERTON, M.D., F.A.C.S., Rochester, Minnesota; EArt R. MILLER, M.D., San 
Francisco. 

Thursday, 1:30— 3:00 p.m.—Gold Ballroom, Fairmont Hotel 

Fetal Mortality Problems 

Moderator: DAavip N. DANFortH, M.D., F.A.C.S., Evanston, Illinois. 

Collaborators: GEoRGE W. ANDERSON, M.D., Baltimore; HENRY BuxBaum, M.D., F.A.C.S., Chicago; 
RusSELL R. DE ALVAREZ, M.D., F.A.C.S., Seattle. 


OPHTHALMOLOGY 


Tuesday, 1:30— 3:00 p.m.—Polk Hall South, Civic Auditorium 
Color Television of Ophthalmologic Operations. 


Wednesday, 1:30—3:00 p.m.—Nob Hill Room, Fairmont Hotel 
Ophthalmological Research 


Thursday, 1:30—3:00 p.m.— Polk Hall South, Civic Auditorium 
Color Television of Ophthalmologic Operations. 


OTOLARYNGOLOGY 


Tuesday, 3:30—5:00 p.m.— Room of the Dons, Mark Hopkins Hotel 
Symposium on “Treatment of Laryngeal Paralysis” 
Chairman: CHEVALIER L. Jackson, M.D., F A.C.S., Philadelphia. 
Intralaryngeal Approach. Wititam C. THoRNELL, M.D., F.A.C.S., Cincinnati. 
External Operation. DEGRAAF WoopmAy, M D., F.A.C.S., New York. 
Management of Cicatricial Stenosis of Larynx. Robert C. McNavcurt, M.D., San Francisco. 
Summary by the Chairman. 


Wednesday, 3:30—5:00 p.m.— Room of the Dons, Mark Hopkins Hotel 
Howarp P, Houses, M.D., F.A.C.S., Los Angeles, Presiding. 
Symposium on “Clinical Evaluation of Dizziness.” Davip D. DEWEESE, M.D., Portland, Oregon. 
Discussors, GEoRGE L. PatreE, M.D., Denver, and ALBERT J. LuBin, M.D , San Francisco, 
Symposium on ‘The Nerve-Deaf Child.” Victor Gooputtt, M.D., F.A.C.S., Los Angeles, 
Discussors. Paut J. Moses, M.D., San Francisco; Mrs. SPENCER TRACY, Los Angeles, 


Thursday, 1:30—3:00 p.m.— Room of the Dons, Mark Hopkins Hotel 
James H. MaxweELt, M.D., F.A.C.S., Ann Arbor, Presiding. 
Symposium on “Management of Facial Paralysis” 
Bell’s Palsy. Robert C. Martin, M.D., San Francisco. 
Traumatic Lesions of the Facial Nerve. Frank D. Laturop, M.D., F.A.C.S., Boston. 
Summary. STERLING BUNNELL, M.D., San Francisco. 


SURGICAL SPECIALTIES 
Friday, 1:30-—4:45 p.m. 


GYNECOLOGY AND OBSTETRICS 
Gold Ballroom, Fairmont Hotel 
Indications for Therapeutic Abortion 
Moderator: SaMuEL A. CoscroveE, M.D, F.A.C.S., Jersey City. 
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Collaborators: BERNARD J. HANLEY, M.D., F.A.C.S., Los Angeles; Roy J. HEFFERNAN, M.D., F.A.C.S., 
Brookline, Massachusetts; JoHN H. Morton, M.D., F.A.C.S., Los Angeles 

Indications for Sterilization of the Female and of the Male 

Moderator: DoNALD G. ToLLErFson, M.D., F.A.C.S., Los Angeles. 

Collaborators: DonALp A. CHARNOCK, M.D., F.A.C.S., Los Angeles; Epwarp L. Kino, M.D., F.A.C.S., 
New Orleans; Louis J. REGAN, M.D., Los Angeles. 


NEUROLOGICAL SURGERY 
Nob Hill Theatre, Fairmont Hotel 


An Evaluation of the Treatment of Intracranial Aneurysms 

Moderator: JoHN Martin, M D., F.A.C.S., Chicago. 

Collaborators: Cart F. List, M.D , F.A.C S., Grand Rapids; J. GRarron Love, M.D., F.A.C.S., Rochester, 
Minnesota, Henry G. ScHwartz, M_D, F.A.C.S., St. Louis. 

Classification and Results of Surgical Treatment of Pituitary Tumors 

Moderator: C. HUNTER SHELDEN, M.D., F.A.C.S., Pasadena, California. 

Collaborators: GEorGE S. BAKER, M.D., F.A.C.S., Rochester, Minnesota; Howarp A. Brown, M.D., 
F.A.C.S., San Francisco, JoHN Raar, M.D., F.A.C.S., Portland, Oregon. 


ORTHOPEDIC SURGERY 
Peacock Court, Mark Hopkins Hotel 


Acute and Chronic Injuries of the Shoulder 

Moderator: Harrison L. McLAucuHiin, M.D., F.A.C.S., New York. 

Collaborators: Davin Boswortu, M.D., F.A.C.S., New York; ANTHONY F. DEPALMA, M.D., Philadelphia; 
VERNE T. InMAN, M.D., San Francisco. 

Repair and Reconstruction of the Shoulder Joint 

Moderator: Harrison L. McLAucuiin, M.D., F.A.C.S., New York. 

Collaborators: DAvip Boswortu, M.D., F.A.C.S., ANTHoNy F. DEPALMA, M.D., VERNE T. InmAN, M.D. 


PLASTIC SURGERY 
Room of the Dons, Mark Hopkins Hotel 


The Rehabilitation of the Patient With Deep Burns, From a Plastic Surgical Viewpoint. 1. Extremities and 

Trunk 2. Face and Neck. 

Moderator: BRADFORD CANNON, M.D., F.A.C.S., Boston. 

Collaborators: Minot P. Fryer, M.D., F.A.C.S., St. Louis; WILLtAM S. KIsKADDEN, M.D., F.A.C.S., Los An- 
geles; ALLYN J. MCDowELt, M.D., North Hollywood, California; DAvip W. Rosinson, M.D., F.A.C.S., 
Kansas City, Kansas; Toomas W. STEVENSON, M.D., New York. 


THORACIC SURGERY 
Venetian Room, Fairmont Hotel 


The Significance of Indeterminate Pulmonary Lesions 

Moderator: JoHn C. Jones, M.D., F A.C.S., Los Angeles. 

Collaborators: J. MAXWELL CHAMBERLAIN, M.D., F.A.C.S., New York; Pau C. Samson, M.D., F.A.C.S., 
Oakland; WiLi1AmM M. Tuttle, M.D., Detroit. 

Newer Developments in Surgery for Cardiac Disease 

Moderator: ALFRED BLALocK, M.D, F.A.C.S., Baltimore. 

Collaborators: CHARLES P. BatLEy, M.D., F.A.C.S., Philadelphia; Dwicut E. HarKxen, M.D., F.A.C.S., 
Boston; WiLLt1AM H. MULLER, JR., M.D., Los Angeles. 


UROLOGY 
Nob Hill Room, Fairmont Hotel 
The Treatment of Bladder Carcinoma 
Moderator: GILBERT J. THomAs, M.D., F.A.C.S., Santa Monica. 
Collaborators: JoHN M. BEAL, M.D., Los Angeles; Cyrus E. Burrorp, M.D., F.A.C.S., St. Louis; R. 
KenneEpy Gitcurist, M.D., F.A.C.S., Chicago; Mites Grirrin, M.D., F.A.C.S., Berkeley, California; 
CuarLes C. Hicocins, M.D., F.A.C.S., Cleveland; FREDERICK C. SCHLUMBERGER, M.D., F.A.C.S., 
Beverly Hills, California. 
Tumors of the Testicle 
Moderator: GILBERT J. THomAS, M.D., F.A.C.S., Santa Monica. 
Collaborators: NATHAN B. FRIEDMAN, M.D., Los Angeles; FRANK H1nMAN, SrR., M.D., F.A.C.S., San Fran- 
cisco; JAMES C. Kimprovucu, Col., MC, F.A.C.S., Washington, D. C. 
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SYMPOSIUM ON TRAUMA 


Tuesday, 2:00-5:00 p.m.—Terrace Ball Room, Fairmont Hotel 

RosBeErT H. KenneEpy, M.D., F.A.C.S., New York, Presiding. 

Shock; Blood and Plasma Expanders. HARo.p A. ZINTEL, M.D., F A.C.S., Philadelphia. 

The Management of Massive Rectal Trauma. RoBpert M. Moore, M.D., F.A.C.S., Galveston. 

The Treatment of Early Injuries to Flexor and Extensor Tendons of the Hand. H. H. Tuatcuer, M.D.., 
F.A.C.S., Portland, Oregon. 

Influence of an Impaired Arterial Circulation on Trauma to the Lower Extremity. JERE W. Lorp Jr., M.D., 
F.A.C.S., New York. 

Soft Part Aspects of Ankle Injuries. Harrison L. McLaAucatiin, M.D., F.A.C.S., New York. 

Treatment of Deformities of Pott’s Fractures Resulting from Nonunion of the Medial Malleolus or Lacera- 
tion of the Deltoid Ligament. Rupotpu S. Reicu, M.D., F.A.C.S., Cleveland 

Treatment of Trochanteric Femoral Fractures, with Special Reference to Complications. Moore Moore, 
Jr., M.D., F.A.C.S., Memphis. 


SYMPOSIUM ON CANCER 


Wednesday, 9:00 a.m.—12:00 noon—Civic Auditorium 
GRANTLEY W. Taytor, M.D., F.A.C.S., Boston, Presiding. 
Treatment of Certain Tumors in Childhood. Rosert E. Gross, M.D., F.A.C.S., Boston. 
Regional Intra-arterial Cancer Chemotherapy. Catvin T. Kiopp, M.D., F.A.C.S., Washington, D.C. 
Cancer of the Parotid Gland. DANELy P. SLAUGHTER, M.D., F.A.C.S., Chicago. 
Cancer of Larynx, Pharynx, and Tonsil. Pau H. Hotincer, M.D., F.A.C.S., Chicago. 


ANNUAL MEETING—BOARD OF GOVERNORS 


Luncheon— Monday, 12:45 to 5:00 p.m.— Room of the Dons, Mark Hopkins Hotel 


WittraM L. EstEs, Jr., M.D., F.A.C.S., Bethlehem, Pennsylvania; Chairman, Presiding. 
Minutes of 1950 Annual Meeting of the Board of Governors. GRANTLEY W. Taytor, M.D., F.A.C.S., 
Boston, Secretary. 
Report of the Chairman— Résumé of Interim Activities. Witttam L. Estes, Jr., M.D., F.A.C.S. 
Report of Executive Committee. Report of Committee on Revision of the Bylaws. GRANTLEY W. TAYLOR, 
M.D., F.A.C.S. 
Discussion. 
Report of the President. HENRY W. CAvE, M.D., F.A.C.S., New York. 
Discussion. 
Report of the Chairman of the Board of Regents. ARTHUR W. ALLEN, M.D., F.A.C.S., Boston. 
Discussion. 
Report of The Director. PAut R. HAWLEy, M.D., Chicago. 
Discussion. 
Report on Local Chapters. H. P. SAUNDERS, M.D., F.A.C.S., Associate Director, Chicago. 
Discussion. 
Report of the Committee on Professional Relations. WARREN H. Cote, M.D., F.A.C.S., Chicago, Chair- 
man. 
Discussion. ' 
Report from Governors Who Were Nominated by Special Societies or Federal Services. 
Discussion. 
Announcement Concerning Adjourned Meetings of the Board of Governors. 
Adjournment. 


FIRST ADJOURNED ANNUAL MEETING—BOARD OF GOVERNORS 


Wednesday, 8:00 a.m.— Room of the Dons, Mark Hopkins Hotel 
Unfinished Business. 
New Business. 
Suggestions or Resolutions to Be Presented by Individual Governors. 
Announcement of Meeting—Credentials, Judiciary, and Counseling Committees, 10:00 a.m., November 7. 
Adjournment. 
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SECOND ADJOURNED ANNUAL MEETING—BOARD OF GOVERNORS 


Thursday, 3:30 to 3:45 p.m.—Civic Auditorium 
Report of the Committee on Nominations: 
Election of Officers of the Governors. 
Election of Regents of the College. 
Appointment of Advisory Committee on Nominations of the Board of Governors for 1951-1952. 
Adjournment. 


ANNUAL MEETING OF FELLOWS 
Thursday, 3:45-6:00 p.m.—Civic Auditorium 





The Board of Regents of the American College of Surgeons has requested that the annual reports 
of various committees and departments of the College be published each year in advance of the 
Annual Meeting of Fellows—in the September BULLETIN which is mailed to each Fellow the 
last week in September. 











Agendum 


ALTON OcuHsNER, M.D., F.A.C.S., New Orleans; President, Presiding. 
Report of the Committee on Nominations: 
Election of Officers of the College. 
Election of Governors of the College. 
Deliberations of the Board of Governors—1951 Annual Meeting. Wit.1Am L. EsTEs, Jr., M.D., F.A C.S., 
Bethlehem, Pennsylvania, Chairman, Board of Governors. 
Report of the Treasurer. WARREN H. Cotes, M.D., F.A.C.S., Chicago; Treasurer. 
Cancer Committee. GRANTLEY W. Taytor, M.D., F.A.C.S., Boston; Chairman. 
Committee on Trauma. RoBEerT H. KENNEDY, M.D., F.A.C.S., New York; Chairman. 
Committee on Graduate Training in Surgery. FREDERICK A. CoLLER, M.D., F.A.C.S., Ann Arbor; Chairman. 
Committee cn Medical Motion Pictures. HrtcEer P. Jenkins, M.D., F.A.C.S., Chicago; Chairman. 
Committee on Nutrition of the Surgical Patient. I. S. Ravpin, M.D., F.A.C.S., Philadelphia; Chairman. 
The American College of Surgeons—Summary of Annual Reports of Departments and Committees. PAuL 
R. HawLey, M.D., Chicago; The Director, American College of Surgeons. 
General Discussion. 
Adjournment. 


THIRTIETH ANNUAL HOSPITAL STANDARDIZATION 
CONFERENCE 


Monday, 10:00-11:00 a.m.—The Auditorium, Civic Auditorium 

General Assembly—Main Theme: Collaboration in Hospital Standardization (For program see an earlier 
page). 
2:00-5:00 p.m.—Polk Hall North, Civic Auditorium 

Theme: Hospitals of the Future. 
ANTHONY J. J. RourKE, M.D, San Francisco, Presiding. 
What We May Expect in the Way of Organization. ArTHUR J. WILL, Los Angeles. 
What We May Expect in the Way of Architecture. HERMAN SmitTH, M.D., Chicago. 
What We May Expect in the Way of Personnel. RicHarD D. VANDERWARKER, Chicago. 
What We May Expect in the Way of Prepayment Plans. Pau R. HAawLey, M.D., Chicago. 


8:30-10:00 p.m.—Polk Hall North, Civic Auditorium 
Presidential Meeting (See program on earlier page). 


Tuesday, 10:00 a.m.—12:30 p.m. 
Theme: Care of the Chronically Ill. 
WALTER A. Heatu, M.D., Tacoma, Presiding. 
Types of Accommodations. MoTHER SUPERIOR Hizary, Ogden, Utah. 
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Cost of Care. K. K. SHERWoop, M.D., Seattle. 
Personnel. DorotHy BARTELS, M.D. , San Diego. 
Home Nursing. Puriip A. AUSTIN, Seattle. 


2:00-5:00 p.m.—Polk Hall North, Civic Auditorium 
Theme: The Surgical Service. 
Otis G. WuiTEcoTTon, M.D., Oakland, Presiding. 
Viewpoint of the Surgeon. Donatp G. ToLterson, M.D., F.A.C.S., Los Angeles. 
Viewpoint of the Assistant. ALVIN BRONWELL, M.D., Lubbock, Texas. 
Viewpoint of the Referring Physician. Rosert T. ALLISON, Jr., M.D., F.A.C.S., Akron. 
Viewpoint of the Administrator. James A. HAMILTON, Minneapolis. 


8:00-10:00 p.m.— Polk Hall North, Civic Auditorium 
Theme: Medical and Hospital Public Relations. 


Wednesday, 10:00 a.m.—12:30 p.m. 


Demonstration of Control of Explosion Hazards in the Operating Room. Cart W. WALTER, M.D., 
F.A.C.S., Boston. 


2:30-5:00 p.m.— Polk Hall North, Civic Auditorium 
Theme: Nursing Service. 
LeRoy R. Bruce, M.D., Los Angeles, Presiding. 
Future of the Registered Nurse. Lucite Petry, R.N., Washington, D.C. 
Nursing Teams. HARRIETT S. PHELPS, R.N., San Francisco. 
The Status of the Practical Nurse. To be announced. 
Nurse Recruitment. JoHN PapLow, Santa Barbara. 


8:00-10:00 p.m.— Polk Hall North, Civic Auditorium 
Theme: Preparedness Responsibilities of Hospitals. 


Thursday, 10:00 a.m—12:30 p.m.—Polk Hall North, Civic Auditorium 
Theme: Medical Records. 
Ritz HEERMAN, Los Angeles, Presiding. 
Legal Aspects of Record Keeping. EuGENE E. SAtisBury, San Francisco. 
The Tissue Committee—its Function and Organization. CHARLES F. Branco, M.D., Lewiston, Maine. 
The Medical Audit. Henry G. Faris, M.D., Sunbury, Pennsylvania 
Records as a Whole. ALICE KIRKLAND SWEARINGEN, Oakland. 


2:30-5:00 p.m.— Polk Hall North, Civic Auditorium 
Rewnd Table Conference: Trustee-Physician-Hospital Problems. 
Joun W. Curing, M.D., F.A.C.S., San Francisco, Presiding. 
Participants: THOMAS F. MULLEN, M.D., F.A.CS., San Francisco; MELVIN C. SCHEFLIN, San Francisco; 
ALFRED E. Marr ty, Berkeley. 


7:30-10:30 p.m.—Polk Hall North, Civic Auditorium 


Forum on Trends in Hospital Administration. _ ; ; - 
Participants in the program will be mainly graduates and administrative residents of the various universities 
offering courses in hospital administration. The meeting is open to everyone. 


Friday 
Viewing exhibits. Visiting hospitals. 





FUTURE CLINICAL CONGRESSES 
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ie cdias adc reer ninco Chicago, Illinois........................ October 31 to November 4 




















520 SURGERY, GYNECOLOGY AND OBSTETRICS 


FORUM ON FUNDAMENTAL SURGICAL PROBLEMS 


Monday, 2:00 p.m.—5:00 p.m., Tuesday and Wednesday, 9:00 a.m.—12:00 m. and 2:00 b.m.—5:00 p.m., and 
Thursday and Friday, 9:00 a.m.—12:00 m. 
Orthopedics 


2:00 p.m., Monday—Gold Ballroom, Fairmont Hotel 

J. AtBert Key, M.D., F.A.CS., St. Louis; Clinical Professor of Orthopedic Surgery, Washington University 
School of Medicine, Presiding. 

Physiology of Human Muscle. Length-Tension Relationships. VERNE T InmAN, M.D., Henry J. RALSTON, 
Ph.D., and ELwoop W. Wricut, JRr., San Francisco. University of California Medical School 

Human Electromyogram. BENJAMIN LiBET, M.D., San Francisco. University of California Medical School. 

Muscle Dynamics. Henry J. Ratston, M.D., San Francisco. University of California Medical School. 

The Effect of the Administration of Cortisone on Homogenous Bone Bank and Fresh Autogenous Grafts 
in Dogs. A Preliminary Report. Paut H. Curtiss, Jr., M.D. and Puitip D. Witson, M.D., New 
York. Department of Orthopedic Surgery, Hospital ‘for Special Surgery. 

Experimental Study of the Fate of Bone Grafts. CRAWForD CAMPBELL, M.D., THOMAS Brower, M.D., 
and GLENN McFappEN, M.D., Albany. Department of Surgery, Section of Orthopedic Surgery, AL. 
bany Medical College. 

Preliminary Report on Studies of Basic Calcium Phosphate in Bone Replacement. RoBert D. Ray, M.D., 
and ArTHUR A. WarD, Jr., M.D., Seattle. Department of Surgery, University of Washington School 
of Medicine. 

Studies in Osteoporosis Following Fractures. BILt1E D. BuRDEAUx, JR., M.D., and WILLIAM J. HuTcuison, 
M.D., McKinney, Texas. Ashburn Veterans Administration Hospital. 

Experimental Increase in Leg Length. C. Larrp Witson, M.D., F.R.C.S.(C), Montreal. Department of 
Experimental Surgery, McGill University Faculty of Medicine. 

An Anatomical, Pathological and Clinical Study of Etiologic Factors in Neurogenic Brachialgia. Epwin 
G. Bovitt, Jr., M.D., Dallas. Department of Orthopedic Surgery, University of Michigan Medical 
School, Ann Arbor. 

The Early Diagnosis of Avascular Necrosis of the Femoral Head Using Radioactive Phosphorus. F. R. 
Tucker, M.D., Winnipeg. University of Manitoba Faculty of Medicine. 

Intrameduliary Nailing in the Presence of Infection—An Experimental Study in Dogs. H. Lowery Rusu, 
Jr., M.D., Witiiam T. Fitts, Jr., M.D., F.A.C.S., JoHN Gipsons, M.D., and Epwin W. Monroe, 
M.D., Philadelphia. Harrison Department of Surgical Research, University of Pennsylvania School 
of Medicine and Hospital. 

Experimental Intervertebral Disc Lesions. J. ALBERT Key, M.D., F.A.C.S., and LEE T. Forp, M.D., St. 
Louis. Washington University School of Medicine. 


Surgery of the Heart 
9:00 a.m., Tuesday—Gold Ballroom, Fairmont Hotel 

RosBert E. Gross, M.D., F.A.C.S., Boston; William E. Ladd Professor of Children’s Surgery, Harvard 
Medical School, Presiding. 

A Physiological Evaluation of the Surgical Treatment of Mitral Stenosis. HERBERT HULTGREN, M.D., 
Emite Horman, M.D., F.A.C.S., and FRANK GERBODE, M.D., F.A.C.S., San Francisco. Stanford Uni- 
versity School of Medicine. 

Experimental Interatrial Septal Defects: A Physiologic Study with an Evaluation of Methods of Closure. 
K. Atvin MERENDINO, M.D., F.A.C.S., and LAWRENCE B. Kirituk, M.D., Seattle. Department of 
Surgery, University of Washington School of Medicine. 

Experimental Closure of Interauricular Septal Defects. CHARLES A. HUFNAGEL, M.D., Washington, D.C. 
Department of Surgery, Georgetown University Medical Center. 

Experimental and Clinical Closure of Ventricular Septal Defects. CHARLES P. BarLey, M.D., F.A.C.S., 
Marvin Lacy, M.D., RoBErtT P. GLovEr, M.D., JAmes L. Harrison, M.D., and Cyrit S. ARVANITIS, 
Philadelphia. Hahnemann Medical College and Hospital of Philadelphia. (Presented by Dr. Lacy.) 

A Cinematographic Study of the Function of the Mitral Valve in Situ. ApRIAN KantrowitTz, M.D., Et- 
Ltiott S. Hurwitt, M.D., F.A.C.S., and ANrot HEerskovitz, New York. Surgical Division, Monte- 
fiore Hospital. 

Evaluation of Experimental Methods of Producing Functional Mitral Stenosis. ALLAN L. FErr1N, M.D., 
Wayne Apams, M.D., and Ivan D. BAronorsky, M.D., Minneapolis. Departments of Surgery and 
Physiology, University of Minnesota Medical School and the Ancker Hospital, St. Paul, affiliation. 

Quantitative Pulmonic Valve Resection. H. J. SucARMAN, M.D.,S. A. WEsoLowsk1, M.D. and C. Stuart 
WE cu, M.D., Boston. Department of Surgery, Tufts College Medical School, New England Center 
Hospital. 
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Homologous Heart Grafts. Transplantation of the Heart in Dogs. EmMaNnuat Marcus, M.D., Ph.D., 
Atpo A. Luisapa, M.D., and Samuget N. T. Wonc, M.D., Chicago. Departments of Surgery and 
Cardiology, Chicago Medical School. 

Cardiac Biopsy. WALTER J. BuRDETTE, Ph.D., M.D., New Orleans. Department of Surgery, Louisiana 
State University School of Medicine. 

Maintenance of Circulation by Cross-Transfusion During Experimental Operations on the Open Heart. 
EpwIn Kerr, M.D., Cooper Davis, M.D., JoHN H. WootseEy, Jr., D.V.M., ORvILLE Grimes, M.D., 
H. BropiE STEPHENS, M.D., and H. J. McCorxteg, M.D., F.A.C.S., San Francisco. The Experimental 
Surgery Laboratories of the University of California School of Medicine. 

Techniques of Endocardial Anastomosis for Circumventing the Pulmonic Valve. T. J. Donovan, M.D., 
C. A. HuFNAGEL, M.D., and H. H. G. Eastcott, M.D., Boston. Harvard Medical School and Peter 
Bent Brigham Hospital. 

A Practical Exposure to Permit Experimental Surgical Procedures Within the Left Heart. Grorce H. A. 
CtowEs, Jr., M.D., Toronto. Banting and Best Department of Medical Research and Department 
of Surgery, University of Toronto Faculty of Medicine. 


Plastic Surgery, Burns and Wounds 
9:00 a.m., Tuesday—Nob Hill Room, Fairmont Hotel 


BRADFORD CANNON, M.D., F.A.C.S., Boston; Associate in Surgery, Harvard Medical School, Presiding. 

An Experimental Method for the Study of Skin Homografts. PETER RANDALL, M.D., JAMES BARRETT 
Brown, M.D., and Frank McDowE Lt, M.D., St. Louis. Washington University School of Medicine. 

The Effects of Cortisone on Skin Transplants in the Experimental Animal. ALBERT G. MARRANGONI, 
M.D., Pittsburgh, Department of Pathology, University of Pittsburgh School of Medicine, Mercy 
Hospital. 

The Development of Circulation in Autogenous and Homologous Grafts of Skin and Observations upon 
the Effect of ACTH and Anticoagulants. HERBERT Conway, M.D., F.A.C.S., RicHarp B. Stark, 
M.D., Doyte P. Jostin, M.D., Ph.D., and Joun P. Docxtor, M.D., New York. Department of Sur- 
gery, New York Hospital, Cornell Medical Center. 

The Effects of ACTH and Cortisone on Experimental Skin Homografts. PETER RANDALL, M.D., F.A.C.S., 
JamEsS BARRETT Brown, M.D., and Frank McDoweE Lt, M.D., St. Louis. Washington University. 
The Use of Pituitary Adrenocorticotrophic Hormone (ACTH) in the Treatment of Extensive Burns: Rela- 
tionship to Homologous Skin Grafting. Harotp M. Truster, M.D., SANForD GLANz, M.D., and 
Tuomas B. BAvER, M.D., Indianapolis. Division of Plastic and Reconstructive Surgery, Indiana 

University Medical Center. 

The Relative Importance and Significance of Impaired Wound Healing in Experimental Animals Receiving 
Cortisone. RoNALD Hatey, M.D., and Joun F. Laws, M.D., Chicago. Department of Surgery, Uni- 
versity of Illinois College of Medicine. 

Histochemical Studies on Wound Healing in Scurvy; Effects of Adrenocorticotrophic Hormone (ACTH) 
and Cortisone. WiLLt1AM W. Coon, M.D., and ArtHur C. Upton, M.D., Ann Arbor. Department 
of Surgery and Pathology, University of Michigan Medical School. 

The Effect of Tension on the Metaplasia or Dermis of the Dog and of Humans and a Comparative Study 
of the Tension Strength of the Dermis of Dogs and Humans*Pre- and Postoperatively. J. ORDIE 
SHAFFER, M.D., Salt Lake City. Department of Surgery, University of Utah School of Medicine. 

The Retention of the Incompletely Covered Foreign Body in Tissue. WILLIAM STONE, JRr., M.D., Boston. 
Eye and Ear Infirmary and Massachusetts General Hospital. 

Some Observations on Keloid Tissue Growth and Tissue Culture in Relation to Keloid Formation. DAvip 
W. Rosinson, M.D., F.A.C.S., ELIZABETH CorRBETT, M.D., and THomAs R. Hamitton, M.D., Kansas 
City, Kansas. Division of Plastic Surgery, University of Kansas Medical Center. 

The Prevention of Postoperative Hematoma. Raprorp C. Tanzer, M.D., Hanover, New Hampshire, 
Hitchcock Clinic. 

Evaluation of Cortisone, Thromboplastin and Inositol Phosphatide in the Therapy of Severe Experimental 
Burns in Rats. JoHn H. Kay, M.D., and HERMAN DELANcEY, M.D., New Orleans. Tulane Univer- 
sity of Louisiana School of Medicine. 

Evaluation of Exposure Method in the Treatment of Burns. Epwin J. Putasxt, F.A.C.S., (Lt. Col., M.C., 
USA), Curtis P. Artz, (Maj., M.C., USA), Eric Retss, (Capt., M.C., USA), Joun H. Davis, (1st Lt., 
M.C., USA), Fort Sam Houston, Texas. Surgical Research Unit, Brooke Army Hospital. (Presented 
by Lt. Davis.) 


Neurosurgery 
2:00 p.m., Tuesday—Nob Hill Room, Fairmont Hotel 


Howarp C. NarFrzicEr, M.D., F.A.C.S., San Francisco; Professor of Surgery, University of California Med- 
ical School, Presiding. 
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Studies on the Sacral Reflex Arc in Paraplegia. VI. Production of Bladder Automaticity in Quadriplegic 
Macacus Rhesus Monkeys. C. DAvip ScHEIBERT, M.D., Memphis, Tennessee. Veterans Admin- 
istration Medical Teaching Group, Kennedy Hospital and ArNoLtp M. Metrowsky, (Lt. Col., M.C., 
USA). 

Referred Pain from Experimental Irritative Lesions. BERTRAM FEINSTEIN, M.D., JouHN LANGTON, M.D., 
and VERNE T. INMAN, M.D., San Francisco, California. University of California Medical School. 

Study of the Absorptive Processes of Cerebral Spinal Fluid by the Use of Radioactive Isotopes. LymMan 
Maass, M.D., and Joun E. Apams, M.D., San Francisco. University of California Medical School. 

Neurohistology and Thresholds of Pain in Skeletal Structures. J. B. DEC. M. SAUNDERS, M.D., San Fran- 
cisco, California. University of California Medical School. 

The Use of Radioactive Iodinated Human Serum Albumin and (I-)"! for Isotope Encephalometric Lo- 
calization of Brain Tumors. SHELLEY N. CHou, M.D., GEorcE E. Moore, M.D., J. BRADLEY Aust, 
M.D., and Witi1aAm T. Peyton, M.D., Minneapolis, Minnesota. Department of Surgery and Di- 
vision of Neurosurgery, University of Minnesota Medical School. 

The Use of the Horsley-Clarke Stereotaxic Apparatus on the Human: Selective Section of the Thalamo- 
Frontal Tracts. Ropert A. HAYNE, M.D., and AvERILL STOWELL, M.D., Springer Clinic, Tulsa, 
Oklahoma, and JAmes B. Darrovucu, M.D., State Hospital, Vinita, Oklahoma. 

The Effect of Cortisone and ACTH on Scarring in the Brain and in Peripheral Nerves. Epwin B. BoLpREy, 
M.D., F.A.C.S., Josep C. G1iAnsrrAcusSA, M.D., and Patricio BELTRAN, M.D., San Francisco. Divi- 
sion of Neurological Surgery and Division of Medicine, University of California Medical School. 

Venous Malformations of the Spinal Meninges. Epwarp Martin GATES, M.D., and James A. Morton, 
M.D., Pontiac, Michigan. St. Joseph Mercy Hospital. 

Air Emboli Complicating Operations on the Brain and Spinal Cord. Rupotpu JAEGER, M.D., F.A.C.S., 
Philadelphia, Pennsylvania. Department of Neurosurgery, Jefferson Medical Center Hospital. 

The In Vitro Metabolism of Human Brain Tumor Slices. H. W. Ettiotr, M.D., V. C. SUTHERLAND, M.D., 
and E. B. Botprey, M.D., F.A.C.S., San Francisco, California. Divisions of Pharmacology and 
Experimental Therapeutics and Neurosurgery, University of California School of Medicine. 

Treatment of Hydrocephalus by Direct Shunt from Ventricle to Jugular Vein. FRANK E. NuLsEN, M.D., 
and EuGENE B. Spitz, M.D., Philadelphia, Pennsylvania. Neurosurgical Service of the Hospital of 
the University of Pennsylvania. 

Experimental Defects of the Dura Replaced with Gelatin Film. Doucias K. Pacxarp, M.D., Chicago, 
Illinois. Department of Surgery, University of Illinois College of Medicine. 


ACTH, Adrenals and Wounds 
9:00 a.m., Wednesday— Venetian Room, Fairmont Hotel 


Wit.iam P. Lonemrre, M.D., F.A.C.S., Los Angeles; Professor of Surgery, University of California School 
of Medicine, Presiding. 

Prevention of Peritoneal Adhesions and Talc Granulomata by Cortisone. RicHArp T. OpELL, M.D., 
J. AtBert Key, M.D., F.A.C.S., and Ltoyp W. Taytor, (Lt. Cot., M.C., A.U.S.), St. Louis. Washing- 
ton University School of Medicine. 

The Effect of Cortisone upon the Prevention of Adhesions in the Chest and the Pericardium. ScHAYEL 
R. ScHEINBERG, M.D., AARon S. JoHNson, M.D., and Harry C. SattzstE1n, M.D., Detroit. Ex- 
perimental Surgical Laboratory, Harper Hospital. 

The Influence of ACTH on Venous Thrombosis. KENNETH O. NEtson, M.D., Chicago. Department of 
Medicine, University of Illinois College of Medicine. 

The Use of ACTH in Hypersplenism. Paut C. KrerNAN, M.D., F.A.C.S., Oscar B. Hunter, Jr., M.D., 
and Cuar tes E. Ratu, M.D., Washington, D. C. Georgetown University School of Medicine. 
Studies on the Control of Salt-Regulating Adrenal Hormones. BERNARD ZIMMERMANN, M.D., and MIL- 

DREN M. SCHOENBAUER, B.A., Minneapolis. University of Minnesota Medical School. 

The Effects of Surgical Trauma and Exogenous Hormone Therapy on the Urinary Excretion of 17-Keto- 
steroid. Epwarp V. BENNETT, M.D., Francis D. Moore, M.D., F.A.C.S., Boston. Harvard Med- 
ical School and Peter Bent Brigham Hospital. 

Effect of Sub-Total Adrenalectomy on Renal Hemodynamics in Human Hypertension (Preliminary Re- 
port). Haroitp G. BARKER, M.D., ARCHER P. CrosLEy, Jr., M.D., and Joun K. Crark, M.D., Phila- 
delphia. Harrison Department of Surgical Research, University of Pennsylvania School of Medicine 
and Hospital. 

Further Studies on the Secondary Wound. R. W. Wittrams, M.D., L. B. Mason, M_D., and H. H. Brap- 
sHAW, M.D., F.A.C.S., Winston-Salem. Department of Surgery, Bowman Gray School of Medi- 
cine of Wake Forest College. 

Studies of Fibroplasia in Wound Healing. J. A Scuitiinc, M.D., F A.C.S., B. V. Favata, M.D., and 
M. Rapaxkovicu, M.D., Rochester, New York. Department of Surgery, University of Rochester 
School of Medicine and Dentistry. 
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Local Antibiotics in Established Wound Suppuration. Eric Retss, (Capt., M.C., USA), and Epwin J. 
Putasky, F.A.C.S., (Lt. Col., M.C., USA), Fort Sam Houston, Texas. Surgical Research Unit, Brooke 
Army Medical Center. 

The Topical Use of Streptokinase-Streptodornase in Infected and Necrotic Lesions. S. LLoyp TEITELMAN, 
M.D., F.A.C.S., Davip Movitz, M.D., Aaron B. GERBER, M.D., and LEo M. ZimmMerMAN, M.D., 
F.A.C.S., Chicago. Departments of Surgery, Chicago Medical School, Cook County and Michael 
Reese Hospitals. 


Stomach, Pancreas, and Thyroid 
9:00 a.m., Wednesday—Gold Ballroom, Fairmont Hotel 


OwEN H. WANGENSTEEN, M.D., F.A.C.S., Minneapolis; Professor of Surgery, University of Minnesota 
Medical School, Presiding. 

Stress Ulcers of the Stomach and Duodenum in Man. C. Watton LILLeHEI, M.D., Minneapolis. De- 
partment of Surgery, University of Minnesota Medical School. 

An Experimental Study of the Effect of Banthine and Atropine Upon Gastric Secretion and Peptic Ul- 
ceration. Henry N. Harkins, M.D., F.A.C.S., and Lester R. SaAuvAGE, M.D., Seattle. Depart- 
ment of Surgery, University of Washington School of Medicine. 

Effect of Radiation from Radioactive Iodine on Gastric Secretion. R. Armour Forse, M.D., M.Sc., 
J. B. R. McKenpry, M.D., F.R.C.P.(C), and D. R. WessTErR, M.D., Ph.D., F.R.C.S.(C), Montreal. 
Department of Experimental Surgery, McGill University Faculty of Medicine. 

Thiocyanate Inhibition of Gastric Iodide Concentration. Epwarp E. Mason, M.D., Minneapolis. De- 
partment of Surgery, University of Minnesota Medical School. 

Observations on Transposition of the Ileocolic Segment as Gastric Pouch After Total Gastrectomy. D. 
EMERICK SziLacyi, M.D., F A.C.S., THomas H. ConnELL, Jr., M.D., and LAurENcE S. Fatuis, M.D., 
F.A.C.S., Detroit. Department of Surgery, Henry Ford Hospital. 

The Effect of Vagus Nerve Interruption and Gastrectomy on the Fat and Nitrogen Metabolism. HusHanc 
Javip, M.D., and Everett Hoppe, Chicago. Department of Surgery, University of Illinois College 
of Medicine. 

The Effect of Esophagoduodenostomy and Esophagojejunostomy on Fecal Fat and Nitrogen Loss Follow- 
ing Total Gastrectomy. TILDEN C. Everson, M.D., Ph.D., Chicago. Department of Surgery, Uni- 
versity of Illinois College of Medicine. 

Study of Etiology of Acute Pancreatitis. MicHAEL RapaKkovicu, M.D., HERMAN E. PEArsE, M.D., and 
WILLIAM STRAIN, Ph.D., Rochester, New York. University of Rochester School of Medicine and 
Dentistry. 

Effect of Autonomic Blocking Drugs on Experimental Pancreatitis. J. F. Patmer, M.D., F.R.C.S.(C), 
Montreal. Department of Experimenial Surgery, McGill University Faculty of Medicine. 

A Functional Homologous Embryonic Thyroid Transplant in the Rabbit. A Preliminary Report. Ep- 
warD T. KreMENTZ, M.D., New Haven. Department of Surgery, Yale University School of Medi- 
cine. 

Experimental Goiter Produced by Allyl Thiourea with Reference to Carcinogenicity. STANLEY C. SkoRYNA, 
M.D., M.Sc., RopEricK C. Ross, M.D., M.Sc., and D. J. BEAupRIE, B.Sc., Montreal. Departments 
of Experimental Surgery and Pathology, McGill University Faculty of Medicine. 


Urology and Unclassified Papers 
9:00 a.m., Wednesday—Nob Hill Room, Fairmont Hotel 


SAMUEL A. VEsT, M.D., F.A.C.S., Charlottesvilie; Professor of Urology, University of Virginia Depart- 
ment of Medicine, Presiding. 

Experimental Studies of Transurethral Prostatectomy; the Optimal Depth of Resection. Mutton A. 
AnTIPA, M.D., Grecory A. DAHLEN, M.D., and HENry M. Weyraucu, M.D., F.A.C.S., San Fran- 
cisco. Stanford University School of Medicine. 

The Effect of Nitrofurazone on Tumors of the Human Testis and Prostate Gland. CHARLES E. FrIEDGoop, 
M.D., and Cartes B. Ripstein, M.D., Brooklyn. Department of Surgery, Maimonides Hospital 
of Brooklyn and State University of New York College of Medicine. 

Autotransplantation of the Kidney in Dogs. RosBert A. NABAToFF, M.D., STEPHAN S. RosENAK, M.D., 
Jonas H. Srrota, M.D., and Mitton MENpDLowiTz, M.D., New York. Laboratories of the Mount 
Sinai Hospital. 

Observations on Autogenous and Homogenous Renal Transplants in Dogs. J. A. Strrman, M.D., FRANCIS 
Jones, M.S., WARREN Lescu, B.S., and E. E. Murrueap, M.D., Dallas. Department of Pathology, 
Southwestern Medical School of the University of Texas. 

Experimental Studies of Uretero-Intestinal Anastomosis: The Relation of Ascending Infection to Ureteral 
Obstruction: The Influence of an Intraluminal Segment of Ureter. HENRY M. Weyraucu, M_D., 
San Francisco. Stanford University School ot Medicine. 
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Experimental Ureteroenterostomy: Comparison of Results by Various Techniques. LoraNDE M. Woop- 
RUFF, M.D., and Joun F. Cooper, M.D., Boston. Department of Urology, New England Center 
Hospital and Tufts College Medical School. 

Mode of Development of Electrolyte Imbalance in Ureterosigmoid Anastomoses. JACK LAPIDEsS, M.D., 
Ann Arbor, Michigan. Department of Surgery, University of Michigan Medical School and Wayne 
County General Hospital, Eloise, Michigan. 

Extraperitoneal Pneumography. Dona.p R. Situ, M.D., F.A.C.S., Ricnarps P. Lyon, M.D., and How- 
ARD L. STEINBACH, M.D., San Francisco. Departments of Urology and Roentogenology, University 
of California School of Medicine. 

Renal Function Studies in the Dog Following the Production of Controlled Unilateral and Bilateral Hemo- 
globinuric Nephrosis. RoBert S. WEINER, M.D., CHESTER B. Rosorr, M.D., and Cart W. WALTER, 
M.D., F.A.C.S., Boston. Harvard Medical School and Peter Bent Brigham Hospital. 

Experience with a Normally Circulating Fibrinolytic Enzyme in Surgical Diseases. R. R. MARGULIs, 
M.D., and J. P. Pratt, M.D., F.A.C.S., Detroit. Henry Ford Hospital. 

MKOz2 (Tropine Benzohydryl Ether Methane Sulfonate): A New Parasympathetic Depressant with an 
Antihistamine Effect. Jos— M. FERRER, Jr., M.D., F.A.C.S., New York. Department of Surgery, 
Columbia University College of Physicians and Surgeons. 

Experimental Reevaluation of the Treatment of Barbiturate Poisoning. HErBEert A. BaILEy, M.D., 
RoBeErt W. Lackey, Ph.D., and ANDREs Gotu, M.D., Dallas. Departments of Physiology and Phar- 
macology, Southwestern Medical School of the University of Texas (presented by Dr. Goth). 

The Effects of Intravenous Injection of Thromboplastin and Thrombin in Dogs. J. GARRotr ALLEN, 
M.D., F.A.C.S., and Crair BastncErR, M.D., Chicago. Department of Surgery, University of Chicago 
School of Medicine. 


Heart and Great Vessels 
2:00 p.m., Wednesday—Gold Ballroom, Fairmont Hotel 


MIcHAEL L. Mason, M.D., F.A.C.S., Chicago; Associate Professor of Surgery, Northwestern University 
Medical School, Presiding. 

The Experimental Use of Long Arterial Homografts and Long Autovein Grafts in Dogs. JorcE ANZOLA, 
M.D., THomas H. PAatmer, M.D., and C. Stuart WeEtcu, M.D., Boston. Department of Surgery, 
Tufts College Medical School, New England Center Hospital. 

A Study of Fresh Arterial and Venous Autografts and Homografts in the Growing Pig. LESTER R. SAUVAGE, 
M.D., and Henry N. Harkins, M.D., F.A.C.S., Seattle. University of Washington School of Medicine. 

Experimental Studies of the Action of High Intensity Electrons on Aortic Homografts. KENNETH Hut, 
M.D., Epwarp B. C. KEEFER, M.D., RALPH A. DETERLING, JR., M.D., F.A.C.S., Mary S. PARSHLEY, 
Ph.D., GEorcE H. Humpureys II., M.D., F.A.C.S., and FRANK GLENN, M.D., F.A.C.S., New York. 
Surgical Departments of Columbia University College of Physicians and Surgeons and New York 
Hospital—Cornell Medical Center. 

Prolonged Occlusion of the Thoracic Aorta by Means of a Mechanical Shunt. SANForD E. LEEps, M.D., 
F.A.C.S., San Francisco. Harold Brunn Institute for Cardiovascular Research, Mount Zion Hospital. 

The Effect of Intrathoracic Vagal Stimulation on the Electrocardiographic Tracing in Man. Dovuctas R. 
Morton, M.D., Kart P. Krassen, M.D., F.A.C.S., Jacos J. JAcopy, M.D., Ph.D., and GEorcE M. 
Curtis, M.D., F.A.C.S., Columbus. Department of Surgical Research and Surgery, Ohio State 
University Medical Center. 

Blood Volume and Cardiac Response to Stress in Congenital and Acquired Heart Disease. RosBert L. 
Grissom, M.D., James A. CAMPBELL, M.D., Louis A. SELVERSTONE, M.D., Don L. FisHER, M.D., 
and FREDERIC A. DEPEysTER, M.D., F.A.C.S., Chicago. Departments of Medicine and Surgery, 
Presbyterian Hospital and University of Illinois College of Medicine. 

Observations on Alterations in Cardiovascular Dynamics Resulting from Surgical Procedures on the 
Heart and Great Vessels of Man. Hucu F. Fitzpatrick, M.D., Ratpu A. DETERLING, M.D., F.A.C.S., 
ARTHUR H. BLAKEMORE, M.D., GEorcE H. Humpureys, II., M.D., F.A.C.S., and Sanrorp G. WEISs- 
MAN, M.D., New York. Department of Surgery, Columbia University College of Physicians and 
Surgeons and Surgical Service of Presbyterian Hospital. 

A Study of the Importance of the Vertebral Venous System in the Metastasis of Neoplasms as Demon- 
strated by a Transplantable Rabbit Carcinoma. Epwin A. LAWRENCE, M.D., and DoNALp B. Moore, 
M.D., Indianapolis. Department of Surgery, Indiana University Medical Center. 

Arterial Ligation: Should the Vein Be Ligated Too? Hrenry Swan, M.D., F.A.C.S., FLEminc HARPER, 
M.D., and MicnaEt LuscuHenco, M.D., Denver. Department of Surgery, University of Colorado 
Medical Center. (Presented by Dr. Lubchenco.) 

Factors in Acute Cardiac Tamponade: An Altered Concept. C. GLENN SAWYER, M.D., FRANK R. JoHN- 

ston, M.D., and Witiiam A. LamBetu, M.D., Winston-Salem. Department of Physiology, Surgery 

and Medicine, Bowman Gray School of Medicine of Wake Forest College. 
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The Prevention of Clotting of Whole Blood on Contact with Stainless Steel. Cart W. WALTER, M.D., 
Wit.iaM P. Murpny, Jr., M.D., and ANDREw G. JEssIMAN, M.D., Boston. Harvard Medical School 
and Peter Bent Brigham Hospital. 

Prevention of Cerebral Damage after Compulsory Common or Internal Carotid Ligation or Excision by 
Ipsolateral Anastomosis of External and Internal Carotid Arteries. JoHN J. ContEy, M.D., and 
GrEorGE T. Pack, M.D., New York. Pack Medical Group. 

Dural Sinus Studies in Relation to Radical Operations of the Neck. A. J. ANLYAN, M.D., H. C. Brownine, 
Ph.D., S. W. Brack, M.D., E. E. Ciirrron, M.D., and A. H. JANzEN, M.D., New Haven. Depart- 
ments of Surgery, Anatomy, Pathology and Radiology, Yale University School of Medicine. 


Liver and Portal System 
9:00 a.m., Thursday—Gold Ballroom, Fairmont Hotel 


WarreEN H. Cote, M.D., F.A.C.S., Chicago; Professor of Surgery, University of Illinois College of Medicine. 

Surgical Anatomy of the Portal System. Joun L. MADDEN, M.D., F.A.C.S., and Jonn M. Lore, Jr., M.D., 
New York. Department of Surgery, Saint Clare’s Hospital. 

Studies on the Hepatic Circulation in Man and the Macaca Mulatta Monkey. Cuartes G. Curb, III, 
M.D., F.A.C.S., DANIEL Hays, M.D., and Roy D. McCiurg, Jr., New York. Department of Surgical 
Research of the Department of Surgery, New York Hospital, Cornell Medical Center. 

Studies of Hepatic Response to Changes in Blood Supply. W. Emory Burnett, M.D., F.A.C.S., GEoRGE 
P. Rosemonp, M.D., F.A.C.S., and RatpH Rospert Tyson, M.D., F.A.C.S., Philadelphia. Temple 
University Hospital. 

The Physiologic Effect of Hepatic Artery and Portal Vein Ligations. Results of Perfusion Studies and 
Observations on Patients at Operation. HERBERT L. EcBErtT, M.D., F.A.C.S., and RoBert M. HABER, 
M.D. Indianapolis. Department of Surgery, Veterans Administration Hospital. 

Reciprocal Hydrostatic Relationship Between the Portal and Caval Systems: Its Application to the Prob- 
lem of Ascites. HArotp LAurMAN, M.D., Ph.D., F.A.C.S., Ropert L. Cratc, M.D., and WALTER 
E. Furr, Jr., M.D., Chicago. The Department of Surgery, Northwestern University Medical School. 

A Study of Portal Vein Pressure and Blood Flow Pre- and Postoperatively in Patients with Portal Hyper- 
tension Treated by Portacaval Anastomosis. Hucu F. Fitzpatrick, M.D., ARTHUR H. BLAKEMORE, 
M.D., Cueves M. SmytuHe, M.D., and SANForD G. WEISssMAN, M.D., New York. Department of 
Surgery, Columbia University College of Physicians and Surgeons. (Presented by Dr. Blakemore.) 

Liver Flow in Normal Dogs and Following Portal Caval Anastomosis. E. B. HALLETT, M.D., G. W. 
Hotton, M.D., J. C. PATERSON, M.D., and J. A. Scuititinc, M.D., F.A.C.S., Rochester, New York. 
Department of Surgery, University of Rochester School of Medicine and Dentistry. 

Regeneration of the Liver in the Dog After Partial Hepatectomy: Role of the Venous Circulation. J. H. 
Grinpiay, M.D., F.A.C.S., and J L. Bottman, M.D., Rochester, Minnesota. Division of Experi- 
mental Medicine, Mayo Clinic. 

Intravenous Autogenous Bile in Dogs. J. A. BucKWALTER, M.D., and B. A. Jorner, M.D., Iowa City. 
Department of Surgery, State University of Iowa College of Medicine. 

Experimental and Clinical Aspects of a Jejunal Mucosal Cuff for Establishing Continuity Between Biliary 
and Intestinal Tracts. CHESTER E. HErRop, M.D., and Em1te Horman, M.D., F.A.C.S., San Fran- 
cisco. Department of Surgery, Stanford University School of Medicine. 

Changes in Antiproteolytic Substances of the Serum with Hepatic Disease. EArt P. LAsHER, M.D., 
F.A.C.S., Seattle. Departments of Surgery and Anatomy, University of Washington School of Medicine. 

The Significance of the Meat Intexication Syndrome in ECK Fistula Dogs. JouN Laws, M.D., and Ros- 
ERT JOHNSTON, M.D., Chicago. Department of Surgery, Illinois University College of Medicine. 

The Effect of Diversion of Bile to Various Parts of the Intestine. CHARLES LINKE, M.D., Chicago. De- 
partment of Surgery, University of Illinois College of Medicine. 

The Role of Concentration of Bile on Toxicity. J. Ropert JoHNson, M.D., Chicago. Department of 
Surgery, University of Illinois College of Medicine. 


Surgery of the Lungs and Esophagus 
9:00 a.m., Thursday— Venetian Room, Fairmont Hotel 


New Concepts on the Treatment of Pulmonary Emphysema. Oster A. Apsott, M.D., F.A.C.S., WILLIAM 
A. Hopkins, M.D., and WittraMm E. VAN FLEIT, M.D., Emory University, Georgia. Division of Chest 
Surgery, Emory University of Medicine. 

Evaluation of Chest Suction with an Artificial Thorax. Byron E. Howe, Jr., M.D., White River Junction, 
_ Veterans Administration Hospital and Dartmouth Medical School, Hanover, New Hamp- 
shire. 

Experimental Study of Repair of Tracheal Defects with Fascia and Tantalum Mesh. Epwarp A. H. Swirt, 

<a Joun H. Grinpray, M.D., F.A.C.S., and O. THERON CLAGETT, M.D., Rochester, Minnesota. 

ayo Clinic. 
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The Use of Tracheotomy in the Management of Respiratory Complications after Extensive Abdominal or 
Thoracic Surgery and the Development of a Tracheal Tube for the Prevention of Intratracheal As- 
piration. Stuart W. ARHELGER, M.D.,.Minneapolis. Department of Surgery, University of Minne- 3 
sota Medical School. 

Early Postoperative Pulmonary Function in Thoracic Surgery Patients CHARLES E. O’BrRIEN, M.D., 
RicuHarp H. ApLer, M.D., and H. Harper Kerr, M.D., Ann Arbor. Department of Surgery, Uni- 
versity of Michigan Medical School. 

A Method for the Production of Reversible Endobronchial Obstruction in Dogs. CHARLES H. McCroskey, 
M.D., and STANLEY R. FRIESEN, M.D., Kansas City, Kansas. University of Kansas School of Medicine. ’ 

Reconstruction of the Tracheobronchial Tree with Resection of the Carina and Lower Trachea (An Ex- 
perimental Study). R. W. Enriicu, M.D., R. P. Meyer, M.D., C. B. Taytor, M.D., J. M. Dorsey, 


M.D., G. M. Hass, M.D., and E. M. Miter, M.D., Chicago. Rush Departments of Surgery and 
Pathology, Presbyterian Hospital and University of Illinois College of Medicine. 
The Effects of Hemorrhage and Intravenous and Intra-arterial Infusion upon Respiration and the Volume ( 


of Blood in the Lungs. BEN Witson, M.D., and ALLEN F. Rerp, Ph.D., Dallas. Department of Sur- 
gery, Southwestern Medical School of the University of Texas. 

Endobronchial Geiger Counter Studies of Intrathoracic Malignancies Utilizing Radioactive Phosphorus. 
Kart P. Ktassen, M.D, F.A.C.S., Nem C. ANpREws, M.D., GEorcE M. Curtis, Ph.D., M.D., 
F.A.C.S., and Witt1Am C. Myers, Ph.D., M.D., Columbus. Departments of Research Surgery and 
Medicine, Ohio State University Medical Center. 

The Effect of Streptokinase and Streptodornase on Wound Healing in Pulmonary Resection: An Experi- 
mental Study. Oscar CreEcH, M.D., MicuHaEt E. DE Baxkey, M.D., F.A.C.S., and Witiiam H. 
ANSPACHER, M.D., Houston. Department of Surgery, Baylor University College of Medicine. 

Maintenance of Life by Intravenous Oxygen. B. G. Lary, M.D., Chicago. Department of Surgery, Uni- 
versity of Illinois College of Medicine. 

The Evaluation of Carbon Dioxide Toxicity in Man and Experimental Animals. FLETCHER MILLER, 

M.D., E. B. Brown, Jr., Ph.D., JosepH BuckLtey, M.D., FREDERICK VANBERGEN, M.D., A. O. 
Nier, Ph.D., ALLAN Hemincway, Ph.D., and RicHarp L. Varco, M.D., Minneapolis. Depart- 
ments of Surgery, Physiology, Physics and Anesthesiology, University of Minnesota Medical School. ! 





Bowel and Pancreas 
9:00 a.m., Friday—Gold Ballroom, Fairmont Hotel 


I. S. Ravprn, M.D., F.A.C.S., Philadelphia; John Rhea Barton Professor of Surgery, University of Penn- 
sylvania School of Medicine, Presiding. 

The Experimental Use of Hyaluronidase in the Prevention of Intestinal Adhesions. JoHn E. CoNnNoLtty, 
M.D., and Victor Ricuarps, M.D., F.A.C.S., San Francisco. Surgical Research Laboratory, Stan- 
ford University School of Medicine. 

The Loss of Buffering Capacity of Alkaline Solutions After Passing Through Long and Short Duodeno- 
Jejunal Loops. FREpDERIcK S. Cross, M.D., Minneapolis. Department of Surgery, University of 
Minnesota Medical School. 

The Effect of Prolonged Intermittent Electrical Stimulation of the Intrathoracic Vagus Nerves: Upon 
the Gastrointestinal Tract of the Dog. Cooper Davis, M.D., Epwin Kerr, M.D., ORLAND DAvIEs, 
M.D., THomas Lepwicu, M.D., MELBA SHAFER, M.S., and H. J. McCorkte, M.D., F.A.C.S., San 
Francisco, California. The Experimental Surgery Laboratories, University of California School of 
Medicine. 

A Study of New Ganglionic Blocking Drugs Used Alone and in Combination with Peripheral B' king 
Drugs on Intestinal Motility. R. M. Wuirrocx, M.D., L. C. HENDERsHOT, and M. H. S.:ivers, 
M.D., Ann Arbor. Departments of Pharmacology and Surgery, University of Michigan ~iedical 
School. 

Influence of Size of Meals and Frequency of Feeding on Motility of the Small Intestine. Paut H. 5E- 
BRECHTS, M.D., JouHn H. GrinpLay, M.D., F.A.C.S., and FRANK C. Mann, M.D., Rochester, Minne- 
sota. Mayo Clinic. 

Experimental Studies on Closed Colon Loops. ALEx W. ULIN, M.D., F.A.C.S., Paut J. GrotzincER, 
M.D., and Vincent Catti£, M.D., Philadelphia. Department of Surgery, Hahnemann Medical 
College and Hospital. 

Suture Strength and Healing Strength of End-to-End Intestinal Anastomoses. N. Mites FELLows, M.D., 
JoE BurceE, M.D., C. StEvEN Hatcu, M.D., and Pur.ip B. Price, M.D., F.A.C.S., Salt Lake City. 
Department of Surgery, University of Utah School of Medicine. 

Experimental Studies on Intestinal Anastomoses. Yosuio Sako, M.D., Minneapolis. Department of 
Surgery, University of Minnesota Medical School. . 

Strangulation Obstruction. The Effect of Pre- and Postoperative Anti-Bacterial Agents. IsiporE CouHN, 

Jr., M.D., ALBERT GELB, M.D., and HERBERT R. HAwtHorne, M.D., F.A.C.S., Philadelphia. Harri- 
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son Departments of Surgical Research, University of Pennsylvania School of Medicine and Graduate 
School of Medicine. 

The Etiology and Surgical Management of Anal Tightness (A Microscopic, Clinical and Surgical Study 
of Pectenosis). MANUEL G. SpresMAN, M.D., and Louts Matow, M.D, Chicago. Department of 
Surgery, Chicago Medical School. 

The Physiology of the External Pancreatic Secretion in Man. JoHN M. Howarp, M.D., Cuartes L. 
James, M.D., and SHERIDAN S. Evans, M D., Houston. Department of Surgery, Baylor University 
College of Medicine. 

The Effect of Gastroenterostomy in Canine External Pancreatic Secretion. ANTHony H. KELLy, M.D., 
and GrorcE A. HALLENBECK, M.D., Rochester, Minnesota. Mayo Clinic. 


Thrombo-Embolism and Shock 
9:00 a.m., Friday— Venetian Room, Fairmont Hotel 


Cart A. Moyer, M.D., F.A.C.S., Dallas; Professor of Experimental Surgery, Southwestern Medical 
College, Presiding. 

Antecedent Shock and Hypotension as Etiologic Factors in Pulmonary Thrombo-Embolism. H. A. Davis, 
M.D., F.A.C.S., E. Hoac, M.D., D. JoHNstonE, M.D., and R Royer, M.D., Los Angeles. Los 
Angeles County General Hospital and Department of Surgery, College of Medical Evangelists. 

Post-Operative Thrombo-Embolism: Clinical Evaluation of the Efficacy of Several Laboratory Tests and 
of Prophylaxis Afforded by Alpha Tocopherol—Calcium Gluconate Medication. Wrtt1aAm W. Coon, 
M.D., and Ropert M. Wuitrock, M.D., Ann Arbor. Department of Surgery, University of Michigan 
Medical School. 

The Effect of Intravenous Salt Solutions on Patients with Low Serum Sodium Levels Pre- and Postoper- 
atively. JoHN Y. Tempteton, III, M.D., (Damon Runyon Fellow), Ropert K. FIN ey, Jr., M.D., 
and Joun H. Gipson, Jr., M.D., Philadelphia. Jefferson Medical College of Philadelphia. 

The Turnover Rate of Body Water in the Human. Harotp B. HAtey, M.D., Istpore S. EpEtman, M.D., 
and Francis D. Moore, M.D., F.A.C.S., Boston. Harvard Medical School and Peter Bent Brigham 
Hospital. 

A Rapid Method for Clinical Total Blood Volume Determination Using Radioactive Iodinated Human 
Serum Albumin (RIHSA). J. BRADLEY Aust, M.D., SHELLEY N. Cuovu, M.D., Epwin L. BRAcCKNEy, 
M.D., James F. Marvin, Ph.D., and GEorcE E. Moore, M.D., Minneapolis. Department of Surgery 
and Division of Neurosurgery, University of Minnesota Medical School. 

The Volume of Distribution of Thiosulphate Ion as a Measure of the Extracellular Fluid. R. H. Carpozo, 
M.D., and I. S. EpEtman, M.D., Boston. Harvard Medical School and Peter Bent Brigham Hospital. 

The Effects of Operation, Anoxia and the Postoperative Administration of Dextrose and Water Upon 
Tissue Electrolytes as Revealed by Analyses of Muscle Biopsies. Irvine M. ARIEL, M.D., New York. 
Departments of Surgery, University of Minnesota Medical School, Minneapolis, New York Medical 
College and Pack Medical Group. 
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SURGERY, GYNECOLOGY AND OBSTETRICS 


THE CLINICAL CONGRESS TECHNICAL EXHIBITION 


The Clinical Congress Technical Exhibition provides an attractive method of displaying supplies 
and equipment designed for use in hospitals and surgeons’ offices, such as surgical instruments, diag- 
nostic and therapeutic apparatus, pharmaceuticals, medical literature, and other similar items. The 
1951 Technical Exhibition will be located in the Civic Auditorium, San Francisco, California. James 
S. Shannon, General Manager of The Franklin H. Martin Memorial Foundation, publishers of the 
Official College Journal, SurcERY, GYNECOLOGY AND OBSTETRICS, is Manager of the Technical 


Exhibition. The list of exhibitors follows: 


Abbott Laboratories, North Chicago, IIl. 

W. D. Allison Company, Indianapolis, Ind. 

A. S. Aloe Company, Los Angeles, Calif. 
American Cystoscope Makers, Inc., N. Y. 
American Hospital Supply Corp., Evanston, III. 
American Sterilizer Co., Erie, Pa. 

Ames Company, Inc., Elkhart, Ind. 
Appleton-Century-Crofts, Inc., N. Y. 

The Armour Laboratories, Chicago 

Association of American University Presses, N. Y. 
Austenal Laboratories, Inc., N. Y 

C. R. Bard, Inc., Summit, N. J. 

Bard-Parker Company, Inc., Danbury, Conn. 
Bauer & Black, Chicago 

Don Baxter, Inc., Glendale, Calif. 

Baxter Laboratories, Inc., Morton Grove, III. 
Rudolph Beaver, Waltham, Mass. 

Becton, Dickinson & Co., Rutherford, N. J. 
Burdick Corporation, Milton, Wis. 

Camel Cigarettes, N. Y. 

S. H. Camp & Company, Jackson, Mich. 
Campbell Associates, Cincinnati 

Wilmot Castle Company, Rochester, N. Y. 
Gilbert Hyde Chick Company, Oakland, Calif. 
Chilean Iodine Educational Bureau, Inc., N. Y. 
Ciba Pharmaceutical] Products, Inc., Summit, N. J. 
Clay-Adams Company, Inc., N. Y 

Coca-Cola Company, Atlanta, Ga. 

Cochrane Physicians’ Supplies, Inc., N. Y. 
Codman & Shurtleff, Inc., Boston 

Commercial Solvents Corp., N. Y. 

Coreco Research Corp., N. Y. 

Crane Co., Chicago 

Cutter Laboratories, Berkeley, Calif. 

Davis & Geck, Inc., Brooklyn 


J. A. Deknatel & Son, Inc., Queens Village, L.I., N. Y. 


De Puy Manufacturing Company, Warsaw, Ind 
Duke Laboratories, Inc., Stamford, Conn. 

E & J Manufacturing Company, Glendale Calif. 
Eaton Laboratories, Inc., Norwich, 

Electronic Surgical Equipment Co., Inc., ‘Philadelphia 
Ethicon Suture Laboratories, New Brunswick, N. J. 
Harold L. Feighner and Company, Detroit 

E. Fougera & Company, Inc., N. Y. 

General Electric Co., X-Ray Dept., Milwaukee | 
John F. Greer Company, Oakland, Calif. 

Gudebrod Brothers Silk Co., Inc., 'N. Y. 

Heinicke Instrument Corp., "Rochester, N.Y. 

Paul B. Hoeber, Inc., N. Y. 

Johnson & Johnson; New Brunswick, N. J. 


Jones Metabolism Equipment Co., Chicago 
Kansas City Assemblage Co., Kansas City, Mo. 
Lea & Febiger, Philadelphia 

Lederle Laboratories Division, N. Y. 

Eli Lilly and Company, Indianapolis 

J. B. Lippincott Company, Philadelphia 
Macalaster Bicknell Company, Cambridge, Mass. 
Macmillan Company, N. Y. 

Mead Johnson & Company, Evansville, Ind. 
Medco Products Company, Tulsa, Okla. 

Medical Aids, Chicago 

The Medical Bureau, Chicago 

Merck & Company, Rahway, N. J. 

Miles Laboratories, Inc., EJkhart, Ind. 

Minnesota Mining & Manufacturing Co., St. Paul, Minn. 
Philip Morris & Co., Ltd., Inc., N. Y. 

C. V. Mosby Company, St. Louis 

V. Mueller & Company, Chicago 

Ohio Chemical & Surgical Equipment Co., Madison, Wis. 
Orthopedic Frame Company, Kalamazoo, Mich. 
Parke, Davis & Company, Detroit 

Charles Pfizer and Company, Inc., Brooklyn 
George P. Pilling & Son Co., Philadelphia 
Richards Manufacturing Company, Memphis 
Riker Laboratories, Inc., Los Angeles 

Sanborn Company, Cambridge, Mass. 

W. B. Saunders Company, Philadelphia 

Scholl Manufacturing Company, Chicago 
Scientific Equipment Manufacturing Co., Seattle, Wash. 
G. D. Searle and Company, Chicago 

Shampaine Company, St. Louis 

Sharp & Dohme, Inc., Philadelphia 

J. Sklar Manufacturing Company, Long Island City, N. Y. 
Smith, Kline & French Laboratories, Philadelphia 
Spencer, Inc., New Haven, Conn. 

E. R. Squibb & Sons, Long Island City, N. Y. 
The Stuart Company, Pasadena, Calif. 

Surgery, Gynecology ard Obstetrics, Chicago 
The Surgical Engineering Co., Inc., Baltimore 
Charles C Thomas, Publishers, Springfield, Ill. 
The Tower Company, Inc., Seattle, Wash. 

Dallas R. Trinkle & Sons, Cincinnati 

United Surgical Supplies Company, N. Y. 
Upjohn Company, Kalamazoo, Mich. 

Walden Industries, Inc., N. Y. 

Edward Weck & Company, Inc., Brooklyn 
Winthrop-Stearns, Inc., N. Y. 

Wyeth, Inc., Philadelphia 

The Year Book Publishers, Inc., Chicago 

Zimmer Manufacturing Company, Warsaw, Ind. 
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